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By 
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Wie do your eyes reveal—to a trained 
specialist? Did you know that they are a sur- 
prisingly accurate barometer of your general 
health — past, present and future? You may 
be amazed to learn that warning signals of 
impending disease elsewhere often appear in 
the eyes before they can be detected in any 


other part of the body. 


In Your Eyres Have Totp Me, Dr. Louis H. 
Schwartz, noted New York eye specialist, ex- 
plodes many myths and misconceptions about 
eyesight. He gives, for example, a direct, frank 
reply of the doctor to the “throw away your 
glasses” theory. 


Writing in an absorbing, non-technical style, 
illuminated with his own first-hand experiences, 
the author reveals the truth about cataracts, 
the effects of hereditary syphilis on children’s 
eyes, the alarming potentialities of minor in- 


: juries, the effects of tobacco-alcohol excess on 


vision, color blindness, night blindness, hyster- 
ical blindness, cross-eyes, gonorrheal ophthal- 
mia, protruding eyes, headaches and eyestrain. 


This complete and fascinating study unveils 
many vital facts about eye defects and diseases 
—which may affect not only your eyesight, 
but your general health and even the length 
of your life. 


With full color and line drawings and a y 
glossary of technical terms 
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PREFACE 


EYE SPECIALISTS 


THE Four O’s—optician, optometrist, oculist and ophthalmologist 
—are often confused. Most people know that these terms refer to 
persons engaged in some phase of work connected with the eye, 
but few understand exactly the function of each one of the four 
O’s. It will therefore be best to clarify the situation at the very 
outset. The optician, according to Webster’s dictionary is “one 
who makes or who deals in, optical glasses and instruments.” He 
does not examine or test eyes and rarely poses as an eye specialist. 

An optometrist, according to the same authority, is “one who 
has studied the art of measurement of the range of vision.” The 
definition says nothing about his having learned the arts of medi- 
cine and surgery which of course he has not studied, and the 
honest optometrist makes no pretensions in that direction. He 
may be said to be an “eye specialist” only in the very restricted 
sense that he confines himself to the determination of optical 
errors and the prescription of lenses. We shall see repeatedly in 
these pages that people who think they need glasses often need 
something else or glasses plus something else, and that something 
else—the diagnosis and treatment of eye diseases—the optometrist 
is not equipped or legally entitled to supply. Many optometrists 
also sell and fit glasses, and therefore act as opticians as well. 

Now let us see how the dictionary defines oculist and ophthal- 
mologist. It says, “an oculist is one who specializes in diseases of 
the eye.” Please note the word “diseases,” for therein lies the all 
important difference. The ophthalmologist, says Webster is “one 
who has studied the science which treats of the structure, func- 
tions and diseases of the eye.” Here again you find the term 
diseases, and in everyday usage, the words oculist and ophthal- 
mologists are synonymous, and are used interchangeably. 

If it were generally known that all oculists (in this country at 
least) are physicians, there would be no excuse for further ex- 
planation, but unfortunately there are still many people who are 


13 


14 Your Eyes Have Told Me 


not aware of this fact. Furthermore, there are some who have an 
idea that an ophthalmologist is a doctor who knows how to care 
for ocular diseases, but has not studied how to diagnose and treat 
ailments affecting other parts of the body. In other words, they 
think of oculists as eye doctors only. The public should not be 
blamed for this erroneous notion. The specialists themselves are 
at fault. Too many of them like to assert in a somewhat superior 
manner, “Oh, I don’t know anything about gallstones or back- 
aches. I’m an eye specialist.” Partial responsibility rests also with 
certain optometrists who advertise themselves as “eye specialists.” 
Some of them have earned the degree of Doctor of Optometry, 
but this, excellent in itself, does not entitle them to convey the 
impression that they are doctors of medicine. 

The oculist, on the other hand, knows not only the pathology 
and treatment of the eye but of the whole human body, disease 
in any part of which may so profoundly affect the eye. He begins 
his training with a regular four-year course in medicine and 
surgery which gives him the degree of M. D. and the right to 
practice any branch of medicine. In most cases he follows this 
up with an internship in a general hospital where he learns to use 
and apply what he has studied in the medical college. ‘The young 
physician cares for cuts, burns, fractures, convulsions, attacks of 
indigestion, appendicitis and pleurisy, operates for hemorrhoids 
or disease of the bladder and brings babies into the world. From 
the hospital he usually goes into general practice for several years 
to familiarize himself with the whole range of disease for he 
knows that this training will be invaluable to him as an eye special- 
ist. All of this may seem to be so elementary as scarcely worth 
mentioning. But before dismissing the matter too hastily, let me 
take you behind the scenes, so that you may note for yourself 
some of the erroneous ideas which various people have about eye 
specialists. 

A young woman came into my office one morning because of 
sudden impairment of vision. Examination of the eye-grounds 
showed hemorrhages within the retina. I questioned her about 
previous illness and she said she had never had any that was serious. 
I noted that she answered somewhat reluctantly as though I were 
prying into matters that were not my concern, though I tried to 
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proceed as tactfully as possible. When I asked if her menstrual 
periods were regular, she looked at me almost defiantly and 
snapped, “I thought you were an eye specialist.”’ She did not say 
“What’s that to you?” but her manner showed that that was what 
was in her mind. When I explained the relevancy of my questions 
and the fact that I am a physician exactly like her family doctor, 
her manner completely changed. “Oh, I’m sorry. It never occurred 
to me that eye specialists were regular doctors.” When the history 


and examination were completed, it developed that her ocular 


hemorrhages were due to menstrual suppression. 

In another instance a husband resented my questioning his wife. 
She, too, had failing sight and thought that perhaps something 
had got into her eye. I examined her very thoroughly but found 
no sign of a foreign body. The husband became more and more 
annoyed at my leisureliness and finally blurted out, “Is it necessary 
to put my wife through all this hocus-pocus? Can’t you see she’s 
pregnant?” My examination revealed optic atrophy due to toxemia 
of pregnancy. The young woman had to go to the hospital where 
her pergnancy was interrupted in order to save her life. I could 
readily understand the husband’s solicitude. He later apologized 


_ saying that he had not known that pregnancy could have any- 
- thing to do with such matters. 


In many ocular maladies such as glaucoma, hemorrhages within 
the eye, and chorio-retinal disturbances, blood pressure is impor- 


tant, and if the patient does not know what his pressure is, the 


 oculist will usually take it himself. “Do eye specialists treat for 


high blood pressure?” patients have often asked in surprise, and 
they are equally amazed if the oculist mentions anemia or urinalysis 
or other matters which they consider the province of the family 


physician and the internist. The fact is that the general practitioner 
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is frequently dependent on the specialist and the specialist in turn 


must often fall back on the general practitioner for data and as- 
sistance of various kinds. The same holds true concerning the 
relationship between oculists and specialists in other fields—the 
surgeon, the neurologist, the otologist, the pediatrician, and all 


_ the others. 


Take a case like the following. An ear specialist has performed 
an operation for mastoiditis. The patient does pretty well for a 
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number of days and then suddenly develops chills, severe headache, 
high temperature, and other unfavorable signs. The surgeon has 
to consider whether a further operation is necessary. To help 
solve this trying problem he calls in the ophthalmologist, and if 
the latter finds signs of a choked disc, the otologist knows that the 
patient has developed a sinus thrombosis or blockage of one of the 
venous channels of the brain, and in most cases this means that a 
secondary operation is necessary. ( 
You are no doubt aware of the fact that some people suffe1 
from persistent high blood pressure. We are not speaking of oc- 
casional attacks due to emotional states, but to increased tension 
resulting from a combination of arteriosclerosis, nephritis and 
heart disease. The name “essential hypertension” has been recently 
coined to cover this group. The arteries are narrow, hard and 
brittle and may even rupture if the pressure goes too high. Be- 
cause of the grave nature of hypertensive disease, radical measures 
must be taken to avert serious complications or early death. Dur-_ 
ing the past ten years an operation known as sympathectomy has 
been devised consisting in the excision of spinal nerves and 
designed to keep the pressure down by interrupting the vasomotor 
supply to the abdominal organs. These patients are poor surgical — 
risks. It is therefore essential to study their condition most care _ 
fully from many angles before operating. The only place wher _ 
the arteries and arterioles can be visualized is in the eye-grounc 
There it is possible to see whether the vessels are merely narrowe 
as in the milder cases, whether hemorrhages and exudates hav 
already occurred, as in the moderately severe forms, or finall: 
whether there is in addition marked swelling of the optic nerv. 
head (choked disc), as in the most serious types. The surgeo: 
invariably refers the patient to the ophthalmologist before oper: | 
tion and usually afterwards. Naturally, the attending physici 
makes his own tests as well and studies the effects of operatio: 
using the blood pressure machine, the electro-cardiograr: — 
urinalysis, etc., but in this type of work the oculist is an ind) — 
pensable member of a team. ‘ 
A similar relationship exists between the ophthalmologist air 
the neurologist. When the brain surgeon has a patient who has ai | 
the signs and symptoms of a cerebral abscess or tumor, he invari- | 
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ably consults with the eye specialist before operating, and is 
guided by the latter’s findings. Certain types of brain tumor are 
subjected to deep X-ray or radium therapy. The treatments are 
_ given by radiologists over a series of months. At regular intervals 
_ throughout this period the patient is sent to the eye specialist for 
_a study of the eye-grounds, visual acuity, and fields of vision. 
Such data enable the radiologist to determine the progress of the 
case and serve as an important guide and check in further treat- 
ment, 
7 From another branch of medicine still another case comes to 
_ the oculist. A little girl of six was taken to a pediatrician because 
_ for some weeks she stumbled whenever she tried to walk, almost 
_ like a person under the influence of liquor. In the course of his 
_ examination the doctor observed an oscillation of the eyes from 
_ side to side, which the parents said they had never noticed before. 
_ The doctor, thinking that her staggering gait might be due to 
_ defective vision, referred her to me for an eye examination. I 
_ found her optic discs slightly pale. This, together with the 
_ nystagmus, or rocking of the eyeballs, plus the other symptoms 
' present, enabled us to establish the diagnosis of Friedreich’s ataxia, 
_an uncommon disease of the spinal cord, usually beginning in 


: Another patient, a middle-aged man, complained to his family 
“hysician of loss of appetite, headache, and abdominal discom- 
rt. The doctor ordered a special diet. This was maintained for 
veral weeks but did not help. X-ray pictures and the usual gastro- 
Wotestinal tests and analyses shed no light on the nature of his 












“he eyes were found to be normal except for a slight puffiness of 
e lower lids, which, in association with the other symptoms 
ggested arsenic poisoning. The patient was a manufacturer of 
father novelties. I questioned him carefully for clues that might 
dicate contact with arsenic. He had been in the same business 
Swenty years, he said, and had never suffered any ill effects from 
“findling leather. I urged him to inquire whether any of the dyes 
‘used in preparing the leather contained arsenic, and after much 

investigation he found that one of the dyes had recently been 
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made with this mineral poison because the German product for- 
merly used was unavailable (this was during the first world war). 
The patient thereafter stopped handling the leathers in which this 
coloring agent was used, and before long his symptoms com- 
pletely disappeared. Cases of this type are rather rare now but 
years ago when arsenic was commonly employed in certain in- 
dustries, notably in the manufacture of wallpaper, they were 
more frequently encountered. 

Oculists sometimes refer patients to plastic surgeons and vice 
versa. J. B., a man of fifty-four, went to bed one night apparently 
in the beet of health. When he awoke the next morning he was 
unable to open his left eye. The upper lid just simply would not 
move. Being a man of little faith in doctors and drugs, he sallied 
forth to an osteopath who gave him a series of massage treatments 
stretching over several months, but the lid continued to droop 
and the eye remained tightly shut. By this time the osteopath had 
decided that only an operation could correct the deformity, so he 
sent the patient to a plastic surgeon who saw at once that J. B. 
could not raise the lid because it was paralyzed. The surgeon there- 
upon sent the patient to an oculist who made a diagnosis of para- 
lysis due to syphilitic infection. This was later confirmed by the 
Wassermann test and Mr. B., even though he didn’t believe in 
medicines, was sent to still RAN specialist who gave him a full 
course of treatment with antiluetic drugs, after which the 
deformity gradually disappeared. 

I could go on citing case after case like those I have just de- 
scribed, for they are legion, but these few examples will suffice to 
demonstrate the interrelations between ophthalmology and every 
other branch of medicine. When you have occasion to visit an 
oculist, it is well to remember that he is a physician first, and an 
eye specialist only because he restricts his work as a doctor to that 
branch of medicine which deals with the organs of sight. 

In your relations with your doctor, and this of course also in- 
cludes your oculist, you as the patient, have your part to play. 
Medical practitioners are not magicians, nor are they endowed 
with supernatural powers, even though the public in many in- 
stances still clings to the notion that doctors can somehow per- 
form miracles. At the outset, we promised to lift the curtain of 
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mystery in order that you may understand that the practice of 
modern medicine is based on art and science—the accumulated 
knowledge acquired through the centuries. This, plus experience 
and skill, the result of thorough training, the physician brings to 
bear in the struggle against disease. From this point on, the patient 
and the doctor constitute a team, requiring the fullest, frankest 
and most whole-hearted co-operation of each part. If the average 
patient were to take as good care of his eyes as he does of his 
automobile or other worldly possessions, there would be fewer 
cases of “The light that failed.” 

In this book I try to give Everyman a broad view of the main 
aspects of ophthalmology as they most directly affect him, to put 
into his hands, in simplified form, a body of knowledge which 
may be of supreme importance to him in a great variety of situa- 
tions affecting his sight, his general health and even his length 
of life. 

I shall point out the unique relation of the eye to the other 
organs: its diseases as cause and effect of diseases in other parts 
of the body; its immense value as a warning signal of disease 
elsewhere and hence often a main factor in diagnosis; its value . 
as an indicator of progress or deterioration in the course of treat- 
ment; as a beacon, often illuminating hidden aspects of body 
and mind. No other organ bears a comparable relationship to the 
body as a whole. The little stories which illustrate these great 
matters are all based on actual cases. 

Mr. Everyman will be given a glimpse of the wonders of 
ophthalmological science, and of a few of the great achievements 
of the men—physicians, experimenters, laboratory technicians and 
inventors who have built up the great body of knowledge and 
skill that constitutes the field of ophthalmology and who con- 
tinue to extend its boundaries. Naturally there is much more to 
ophthalmology than could be given here. But the old adage “A 
little knowledge is a dangerous thing” is true only of the wrong 
kind of knowledge. A little knowledge of the right kind is a 
precious possession for it is an orientation, a key to the great 
reservoirs of knowledge which through it can be approached and 
tapped of their contribution to healthy and happy living. To 
provide such an orientation and key in a specific field is the object 
of this book. 
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YOUR EYES HAVE TOLD ME 


“Your EYES have told me what I wish to know,” sings the bard 
to his beloved. For in her eyes he finds the realization of his dream, 
the promise of happiness. The physician, gazing into those eyes, 
seeks and finds something entirely different. He is looking for 
the evidence of structural imperfection, of functional or organic 
disease. Unlike the lover, he is happiest when he fails to find what 
he is looking for, and fortunately that is what usually happens. 
The eyes have many tales to tell, romantic, psychological, and, 
too often, tragic. But many of the tragedies can be averted if their 
approach is discovered before they have advanced too far. 

The eye is one of the most perfect structures of the human 
body. In many respects it is mathematically perfect. No other 
organ can tell us so much about the state of other organs, no 
other gives so many indications of health or disease throughout 
the system. In the eye we find the evidence of such systemic 
maladies as diabetes, syphilis, tuberculosis, arteriosclerosis; signs 
of disease in individual organs—the heart, the liver, the kidneys, 
the sinuses, the thyroid gland, the ear; signs of disturbances of 
brain and spinal cord—meningitis, multiple sclerosis, locomotor 
ataxia, cerebral tumors; signs of mental derangement—hysteria, 
dementia praecox, idiocy. Hemophilia, anemia,’ leukemia, and 
other abnormalities of the blood leave traces there, as well as 
poisoning, infection, and even skin eruptions. The eye can report 
disorders of the circulation of the blood, of the excretory system, 
of the female generative organs, of the bony skeleton; and even 
hereditary malformations. For signals of infirmity in any part of 
the body, study the eye. 

This lengthy list of ills detectable in the eye may seem an 
ophthalmologist’s fantasy, yet it is but a fraction of the whole 
truth. A simple illustration will show how obviously the eye can 
indicate disease in another organ. Everyone has seen cases of 
jaundice, an affection of the liver. They attract attention by the 
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deep yellow discoloration of the skin and the whites of the eyes, 
which have turned from pearly to saffron. In Negroes or in white 
persons with dark, sallow complexions, the skin may show no 
perceptible change, but the eyes always show it. Jaundice is due 
to obstruction of the bile ducts, which in turn may be caused by 
gallstones, intestinal worms, diseased conditions of the liver, 
malaria, alcoholism, syphilis, and a number of other ills. 

Just as the archaeologist reconstructs the history of man from 
ancient ruins, the ophthalmologist can often discover from the 
hieroglyphs in the eyes not only what is physically wrong with 
the patient at the moment, but, in some cases, what was wrong 
in the past. Nor is this all. At times the eye is the barometer which 
foretells impending storms—a threatening stroke of apoplexy, an 
imminent attack of dropsy. For data on the body’s past, present, 
and future, study the eye. 

This does not mean that the proper procedure for learning 
whether a person has valvular disease of the heart, diabetes, or 
pernicious anemia, is to examine the eyes. Nothing could be more 
absurd. To detect endocarditis, the logical step is an examination 
of the heart itself, to determine the presence of a blood disease, 
the blood should be studied. But, as I have said, an immense num- 
ber of bodily disturbances at some stage leave signs in the eyes, 
and sometimes the evidence of disease elsewhere appears there 
before it is apparent in any other part of the body; or the signs 
in the eyes may persist long after all other traces of the condi- 
tion have disappeared. Hence it not infrequently happens that 
the diagnosis is made by the ophthalmologist first; and in many 
cases a diagnosis in the early stage is of vital importance. Finally, 
some maladies can be detected with greater certainty in the eyes 
and, at times, only in the eyes. 

The role which ophthalmology can play in general diagnosis 
is illustrated by a case I was called to early in my career, when 
I was still in general practice. The patient, a boy of ten, was ob- 
viously very ill. He was generally uncomfortable, restless, and 
irritable, often drowsy during the day, disturbed and fretful at 
night. His eyes were vacant and his head ached dully. The pulse, 
‘though somewhat irregular, was not rapid. The temperature rose 
moderately each evening, but in the morning dropped toa point 
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only slightly above normal. Though he coughed occasionally, his 
breathing was regular. He had no appetite and often vomited 
after eating. His reflexes were sometimes too marked, sometimes 
not marked enough. The urine was normal. Examination of the 
throat, ears, heart, lungs, abdomen and extremities disclosed noth- 
ing abnormal. The pupils were slightly dilated but responded to 
light. What was I to make of such a hodgepodge of symptoms? 

The picture remained the same for several days. Iwo facts 
were apparent: the boy’s condition was serious and he was not 
improving. What was his disease? That was the question I asked 
myself and that his parents were asking me. Unable to make a 
diagnosis, because—as I thought—of my inexperience, I suggested 
a consultation with a specialist in children’s diseases, and a well- 
known pediatrician was called in. After studying the history and 
making his examination, he called me into another room where, 
looking very wise, he announced gravely, 

“Doctor, you have a very sick child there.” 

“Yes, professor, I am fully aware of that. What is your 
diagnosis?” 

“Hm. In my opinion this child is develcping either typhoid, 
meningitis, or pneumonia.” 

“Quite so. That’s what I told the family. But what we want 
to know from you is, which one of these is it? I noticed you ex- 
amined the eye grounds. Did you see anything abnormal? I have 
looked into the fundus several times, but, frankly, I am not suf- 
ficiently proficient in ophthalmoscopy to make a diagnosis.” (This 
was before the days of the electric ophthalmoscope. To use the 
nonluminous ophthalmoscope required considerable training and 
experience. ) 

“Yes, doctor, those eye grounds look rather suspicious. I be- 
lieve there is a suggestion of optic neuritis, but I am not sure.” 

“In that case, don’t you think it would be best to call in an eye 
specialist?” 

“Decidedly. In fact, I was just about to advise it.” 

Accordingly an ophthalmologist was brought in, and after 
studying the interior of the eyes for about two minutes, he was 
able to give us a correct diagnosis. 

“Gentlemen, the boy has an optic neuritis, which in this case 
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. Means we are dealing with a meningitis. Furthermore, I find sev- 
eral tiny elevated tubercles of the choroid, and consequently this 
is a tubercular meningitis. I need scarcely remind you that tuber- 
cular meningitis is always fatal. I am afraid the end will come in 
a few days.” 

It did. In this case, examination of the eyes could only furnish 
the diagnosis of the disease, not help to cure it. But in many other 
instances, as we shall see in later chapters, the discovery or identi- 
fication of the disease by the ophthalmologist, when the general 
physician has not the data for the right conclusions, may turn 
the balance from sickness to health, even from death to life. 


II 


THE STRUCTURE OF THE EYE 


IN ORDER to understand the various aspects and problems of sight, 
it is necessary to have some knowledge of the component parts 
of the eye and how they function. It is not my purpose to give 
a detailed description of the various structures, such as can be 
found in any textbook of ophthalmology, but there are certain 
outstanding anatomical and physiological characteristics which 
play an important role in ophthalmological disease, and of these 
we should have a clear picture. 

In all probability you already know quite a bit about the 
anatomy and physiology of the eye from previous studies or 
reading. Terms like cornea, pupil, iris, optic nerve and retina are 
no doubt familiar. But, do you know these parts well? Can you 
tell exactly what they are, how they operate, and their relation- 
ship to other structures? For those who cannot, this chapter will 
serve as a refresher, and even those who are more thoroughly 
versed in these matters will find in it much new, interesting, and 
important information, for it includes the pathology of the eye. 
In other words, we indicate the changes produced by disease and 
injury, and how these abnormal conditions modify normal func- 
tions. Moreover, as you read the sections of the book which 
follow, you will have occasion again and again to turn back to 
this portion for reference. 

The eye is a ball or globe housed within a strong bony socket 
which protects it from injury. Only the anterior portion of the 
eyeball is exposed, and even this surface is more or less shielded 
by the lids and the brow. Looking at the eye from without in- 
ward, we come upon the following structures: 


1. Lids, lashes, and conjunctiva 
2. Lacrimal glands and duct 
3 


. Cornea 
4. Anterior chamber filled with the aqueous fluid 


5. Iris, forming the pupil 
27 
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. Ciliary body 

. Crystalline lens, held by the suspensory ligament 

. Vitreous jelly 

. Optic nerve and retina 

. Choroid 

. Sclera or white fibrous coat of the eyeball 

12. Orbital fat and within it the optic nerve sheath and blood vessels 
13. Six muscles for moving the globe 

14. Bony orbit or socket 


— 
me ONO CONT N 


Lids, Lashes, and Conjunctiva 


The lids serve as a screen to protect the eyeball and to keep its 
exposed surface moist. The lashes normally point away from the 
eye, but in diseased conditions of the lids they may be inverted 
and instead of protecting the cornea, they then irritate and scratch 
its surface. Scars and opacities result which cut down the trans- 
parency of the cornea and thus reduce vision. On the other hand, 
when the lids are in a state of permanent eversion following some 
ailment, the cornea is exposed to excessive light, dust, dirt, and 
dryness. The end result is again the marring and clouding of the 
cornea and impairment of sight. Most of us are so accustomed to 
think of the lashes as ornamental appendages that we rarely realize 
that blindness may be caused by their malformation. 

Red, scaly, crusty looking lids occur in the condition called 
blepharitis. It is an inflammation of the lid margins due to infec- 
tion at the roots of the lashes and is seen for the most part in 
persons whose resistance has been lowered either by poor hygienic 
conditions, dietary deficiency or constitutional diseases. At times 
it is found in persons whose general health is good. Other factors 
such as eyestrain and exposure to dust, smoke or wind may be 
contributory. In blepharitis the eyes tire readily, itch, tear and 
feel uncomfortable in the light. Frequently the condition is ob- 
stinate and recurrent. Some of the cases develop complications 
such as loss of the lashes, abscesses, styes, and even small corneal 
ulcers. In persistent cases the lids become thickened and more or 
less disfigured. 

Styes (technically hordeoli) are exceedingly common, for they 
occur at almost any age, but rather more frequently in the young. 
A stye is a localized reddish swelling of the glands near the edge 
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of the eyelids. Sometimes they come on in crops. Refractive errors 
may be an important factor. In such cases the prescription of 
proper lenses may put a stop to a series of recurrent styes. Quite 
often hordeoli appear during an attack of blepharitis and in fact 
both maladies may be due to the same cause. The symptoms are 
often similar, except that hordeolum is painful, in some instances 
producing marked swelling of the lid. Small styes may absorb or 
rupture spontaneously but the larger, more severe ones often must 
be incised. As soon as the pus is evacuated, the inflammation 
rapidly subsides and the lid returns to normal. 

A sort of first cousin to hordeolum is chalazion, often com- 
monly called blind stye. The lids contain many sebaceous or 
Meibomian glands. When the ducts to these glands become 
blocked, a chronic inflammation sets in, changing their gelatinous 
secretion to a sort of cheesy material. A small nodule about the 
size of a pea forms under the skin or conjunctiva of the lid, con- 
stituting a chalazion, so designated by the Greeks from its re- 
semblance to a hailstone. As a rule chalazia do not cause any 
pain nor do they suppurate. They may be slightly annoying and 
sometimes disfiguring when large. Chalazia are rare in children 
but are not uncommon in adults at any age. A very small chalazion 
may occasionally clear up spontaneously, but the only Way to get 
rid of the larger ones is to remove them surgically. 

Herpes zoster (or herpes zoster ophthalmicus) is an exceed- 
ingly painful affection of the lids and cornea. Herpes, commonly 
called shingles, represent an eruption of small vesicles, or blisters, 
usually following the course of a nerve. Zoster is derived from 
the Greek for girdle, and was originally applied to this condition 
when it appears on the chest or back producing the sensation of 
a fiery ring around the body. When herpes zoster attacks the 
eye, and incidentally it always attacks only one eye, there is an 
eruption of reddish patches and vesicles on the brow, the fore- 
head and the lids, preceded and accompanied by pain. In some 
instances the cornea of the same side is also involved. After a few 
days the herpetic vesicles collapse and are followed by dark crusts 
on the skin which gradually clear up. Throughout the duration 
of the disease, a matter of ten or twelve days, occasionally longer, 
the patient suffers intensely. Exposure to light or even a puff of 
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air increases the excruciating agony. The disease attacks elderly 
persons. When the cornea and iris are also affected, the malady 
may become quite serious. 

Puffiness of the lids, known as oedema, may result from a variety 
of causes. First among these is injury, such as a blow or an insect 
bite. Then there are inflammations, and infections such as those 
accompanying styes, abscesses, an attack of herpes or erysipelas. 
Finally, there is a form of puffiness of the lids due to Bright’s 
disease (inflammation of the kidneys) and to valvular heart dis- 
ease. In all cases oedema is merely a sign or symptom, not a 
disease in itself. 

Another fairly common affection of the lids is drooping, called 
ptosis. This, like the preceding condition, is likewise a manifesta- 
tion of disease or injury. Ptosis may affect one or both eyes. In 
some instances the condition is present at birth and may be due 
to heredity. Many cases follow injuries, or diseases like syphilis 
and meningitis. Ptosis may also occur after a prolonged attack of 
trachoma as a consequence of the thickening which makes the 
lid heavy. 

The conjunctiva is the thin, snooth mucous membrane which 
lines the lids and covers the eyeball to the margin of the cornea. 
Roughening and scarring of this smooth tissue as in trachoma, 
and purulent inflammation as in gonorrheal infection of the eye, 
are likewise inimical to the cornea and are among the prevalent 
causes of blindness. 

Conjunctivitis or inflammation of the conjunctiva occurs in 
many forms. One of the most common varieties is pink eye, an 
acute catarrhal inflammation of the conjunctiva. The disease is 
contagious and often epidemic, particularly in the spring and fall. 
Both eyes become bright red, the conjunctiva swells and there is 
a thin, watery discharge. The cornea is not involved. The symp- 
toms persist for about ten to fourteen days and then subside. The 
infection is produced by the pneumococcus or the Koch-Weeks 
bacillus and may come on after an attack of measles or scarlet 
fever. 

Hemorrhage beneath the conjunctiva, called subconjunctival 
hemorrhage, consists of a bright or dark red patch, triangular 
in shape, extending out from one part of the cornea. The redness 
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is uniform but there are no signs of inflammation. It is due to the 
rupture of small conjunctival vessels resulting from injuries or 
operations and in elderly persons may follow violent exertion or 
an attack of sneezing or hard coughing. It may occur in children 
after whooping cough. Subconjunctival hemorrhage is usually 
alarming to the patient or his family, but is really not serious at 
all, for it generally disappears in about two weeks. 


The Lacrimal Apparatus 


A few moments ago we noted that dryness leads to roughness, 
ulceration, and clouding of the cornea. Normally lids and cornea 
are kept moist, bright, and glistening by the watery secretion 
of the lacrimal gland. This organ is a small almond-shaped struc- 
ture lying in a depression on the under surface of the roof of the 
orbit at its temporal or outer side. That places it just below the 
eyebrow. The lacrimal secretion flows across the eye to the nasal 
angle, also known as the inner canthus. There we have two tiny 
openings called puncta, one in the upper lid, the other in the 
lower. The puncta receive this secretion and pass it along narrow 
channels, one for each lid, to a small reservoir called the lacrimal 
sac, which in turn empties the fluid into the interior of the nose 
‘via the narrow tube known as the lacrimal duct. 

Thus we see that by way of the lacrimal sac, which is located 
below the inner angle of the eye, and the lacrimal duct, there is a 
channel of communication between the eyes and the inside of 
the nose. As a result, infection from the nose not infrequently 
leads to disease of the eye, and this interrelationship sometimes 
plays an important role in surgical operations on the eye. Thus 
a severe ethmoiditis (inflammation of the ethmoid cells or sinus, 
directly back of the bridge of the nose), may spread to the lacrimal 
sac, giving rise to the condition known as dacryocystitis (in- 
flammation of the lacrimal sac), and if then the patient requires 
the extraction of a cataract, the operation cannot be performed 
because of the danger of spreading the infection to all the eye 
tissues, with possible destruction of sight or even of the eye itself. 
Quite apart from any question of surgery, a person suffering from 
chronic infection of the lacrimal sac and duct is in danger of 
infecting the cornea. Pus may then lodge in the anterior chamber 
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directly behind the cornea. This is a serious disease known as 
hypopyon or hypopyon keratitis. 

Babies are sometimes born with an imperfect lacrimal duct. 
The tube, instead of opening into the nose, is closed at the lower 
end, and the infant suffers from a watery eye, with constant ac- 
cumulation of a viscid secretion at the inner angle. The cure for 
this condition consists in opening the lacrimal duct throughout 
its length by passing a curved probe into the upper end and 
causing it to emerge at the lower terminus in the nose. 


The Cornea 


The cornea (Fig. 1, frontispiece) is the first of the transparent 
ocular tissues, the others being the aqueous humor, the crystalline 
lens, the vitreous, and the retina. It is well to keep this property of 
transparency in mind, for we shall note that most of the diseases 
which affect these structures impair eyesight by reducing their 
ability to transmit light. 

The cornea is the circular window of the eye and it is as clear 
as perfect glass. The edges are beveled so that it fits into the sclera 
or white of the eye as snugly as a watch crystal into a rim. The 
junction of the cornea and the sclera is termed the limbus. In 
many elderly persons and occasionally in younger individuals, a 
grayish white ring may be noted in the cornea, near the limbus. 
This is known as the arcus senilis, meaning the arch of age. It is 
due to fatty degeneration of the corneal cells, but as it does not 
impair vision or give rise to any disturbance, is of no significance. 
There are no blood vessels in the cornea, but the nerve supply is 
very liberal, hence the cornea is one of the most highly sensitive 
tissues in the body. The merest speck of dust produces reflex 
blinking with a flow of moisture from the lacrimal apparatus to 
wash away the irritating foreign substance. 

The curvature of the cornea is an important factor in the 
production of good vision. When it is normal, rays of light come 
to a focus on the retina (Fig. 5). On the other hand, when the 
cornea is too much curved, so that it bulges out beyond the 
normal, rays of light focus in front of the retina (Fig. 8). This 
is one of the factors which produce myopia or nearsightedness. 
When, on the other hand, the cornea is too flat, rays of light 
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focus behind the retina, and hyperopia or farsightedness results 
(Fig. 6). Finally, the curvature may be irregular, and then the 
patient is astigmatic. — 

The cornea consists of numerous closely packed transparent 
cells with a limiting membrane on the front surface and another 
on the back. Whenever there is a break in either of these mem- 
branes, the corneal cells become opaque and vision is reduced. 
Inflammation of the cornea is known as keratitis, and in all forms 
of keratitis the cornea becomes cloudy. This is especially marked 
in interstitial keratitis, which is usually due to hereditary syphilis. 
It affects children usually around the age of puberty. 

Ulcers of the cornea constitute another form of keratitis. They . 
may be caused by an injury, a foreign body, or an infection from 
without or within the system. Every time an ulcer forms, there 
is more or less destruction of the corneal substance and sharp, 
lancinating pain. Some ulcers spread across the cornea and others 
burrow down through the layers and produce a perforation. This 
may prove to be an exceedingly serious complication. Although 
all ulcers destroy the cornea to some extent, it possesses such 
remarkable recuperative and reconstructive powers, that in many 
instances it recovers completely, with little or no scarring. Large 
ulcers, however, as well as those infected by virulent bacteria, 
usually leave more or less opaque spots known as leucoma or 
nebulae; naturally these corneal opacities reduce vision. 

Vitamin A deficiency gives rise to a condition of the cornea 
which produces dryness, ulceration, perforation and even total 
destruction. It is known variously as xerosis, xerophthalmia or 
keratomalacia. For the most part it attacks young children but 
other ages may be affected after severe, debilitating diseases. 
Other characteristics of this malady are absence of tears, dullness 
of the cornea and night blindness. | 


The Anterior Chamber 


Between the cornea in front and the iris and lens behind, there 
is the space known as the anterior chamber, which is filled with 
a watery lymph solution called the aqueous humor and commonly 
referred to as the aqueous. You can readily locate the anterior 
chamber when you look at a diagrammatic horizontal section of 
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the human eye (Fig. 1). Observe the narrow angle on either side, 
where the inner surface of the cornea and the outer aspect of 
the iris meet. This angle, called the filtration angle, is exceedingly 
important because through it the aqueous leaves the eyeball to 
re-enter the general circulation. Should the filtration angle become 
blocked, the aqueous cannot escape and the eye hardens. Increase 
of the fluid pressure within the globe occurs in the disease known 
as glaucoma. We shall consider this matter at greater length in 
Chapter XI. 

Between the iris and the lens there is another, smaller, compart- 
ment, known as the posterior chamber (Fig. 1). The aqueous 
humor, secreted by the ciliary body, is formed in the posterior 
chamber whence it circulates through the pupil into the anterior 
chamber and finally passes out at the filtration angle into the 
veins which drain the eyeball. 


The Iris and the Ciliary Body 


The iris is a thin muscular curtain suspended between the cornea 
and the lens (Fig. 1). It is attached only at its outer margin. In 
the center there is a circular opening which is the pupil of the 
eye. The pupillary margin rests on and receives support from the 
anterior surface of the lens. Because of this close relationship of 
the iris and the lens, adhesions known as synechiae readily form 
between the two structures during an attack of iritis, or inflamma- 
tion of the iris. The entire pupillary margin may become bound 
down to the lens, resulting in a fixed pupil, that is, one which can 
neither enlarge nor reduce. Furthermore, when the lens is dis- 
located in a backward direction following an injury, or when 
the lens is removed as in cataract operation, the pupillary border 
of the iris may become tremulous through lack of support. 

The color of the eye depends on the color of the iris, which in 
turn varies with the amount of pigment it contains. There is a 
popular impression that the color of the eye resides in the cornea, 
but this is an error since the cornea is colorless and perfectly 
transparent. Light blue, gray, and greenish eyes have a small 
amount of pigment, whereas dark brown and black eyes possess it 
in abundance. 

The iris serves to regulate the amount of light which enters 
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the eye. In strong, bright light the pupil shrinks to a small point, 
in dim light, it enlarges. These changes in size are involuntary. 
They are brought about automatically by the expansion and 
contraction of the muscles of the iris, caused by its sensitivity to 
light. From what has been previously stated about the anterior 
and posterior chambers of the eye, you will recall that the iris is 
the partition between these two compartments, both of which 
are filled with the aqueous humor. Hence the iris itself is sus- 
pended in the aqueous. 

The iris is a continuation of the ciliary body (Fig. 1), which in 
turn is connected with the choroid. These three structures—iris, 
ciliary body, and choroid—constitute the uveal tract. We shall 
have more to say about the choroid later but here we should note 
that the ciliary body consists of a group of muscles—the internal 
or intrinsic eye muscles—nerves and blood vessels. It begins where 
the iris ends, at the limbus, and then tapers off as it proceeds 
farther back in the eye to its termination which is known as the 
ora serrata. Like the iris, the ciliary body also contains pigment. 
The ciliary muscles control the pupil for reading or other close 
work by what is known as the act of accommodation. 

Inflammation of the iris or iritis is fairly common from syphilis, 
diabetes, rheumatism, sepsis, gonorrhea, tuberculosis, and gout. 
During an attack of iritis, the eye becomes exceedingly painful 
and red; there is considerable tearing, some interference with 
vision, and dread of light (photophobia). The aqueous humor 
quite often turns cloudy from the exudation, some of which may 
settle down in the bottom of the anterior chamber (hypopyon). 
Spots of iris pigment may be deposited on the back of the cornea 
and on the front of the lens. The exudate may bind down the 
pupil to the lens, as previously mentioned, and eventually pro- 
duce glaucoma. 

One of the most frequent complications of iritis is the spread 
of the inflammation and infection to the ciliary body (cyclitis). 
In such cases we call the condition irido-cyclitis. All the symp- 
toms are intensified and there is considerable danger of the disease 
spreading further back by involvement of the choroid. We shall 
have more to say about this under uveitis. 
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Proceeding farther into the interior of the eye, we pass from the 
iris and the ciliary body to the crystalline lens (Fig. 1), situated 
between the aqueous humor and the iris in front and the vitreous 
behind. The lens is another transparent structure, as colorless and 
clear as purest crystal, biconvex and circular in form, the anterior 
surface being somewhat more flat than the posterior. Because the 
crystalline lens is perfectly transparent in its normal state, we 
cannot see it when we look into the eye. Strangely enough, the 
lens possesses fluorescent properties and can be seen in the dark 
under ultraviolet light as a greenish circle behind the pupil. If you 
have a lamp such as is used by mineralogists to make fluorescent 
rocks glow, you can readily demonstrate this phenomenon for 
yourself. In this way surgeons easily determine whether any of 
the lens substance remains in the eye after cataract extraction. 
The function of the lens is to converge the rays of light so that 
they focus on the retina. When the curvature of the lens is irregu- 
lar, it produces a form of astigmatism known as lenticular, in 
contradistinction to the type of astigmatism resulting from dis- 
tortion of the cornea, which is termed corneal. The lens is com- 
posed of a series of laminated, transparent cells, enclosed within 
a strong homogeneous, transparent membrane, the lens capsule. 
Whenever either the lens or the capsule loses transparency we 
have cataract. The opacity may involve both the lens and the 
capsule. We therefore speak of three varieties of cataract, len- 
ticular, capsular or lenticulo-capsular. 

In senile cataract, the opacity is usually in the center or nucleus 
of the lens. This type, called nuclear cataract, reduces vision very 
markedly—far more than when the opacity is at the rim or 
periphery. Persons with nuclear cataract see best when the pupil 
is widely dilated. Therefore patients with central opacity of the 
lens see better in feeble illumination, as at twilight, than in bright 
sunlight when the pupil is sharply contracted. 

The lens is held in position by the suspensory ligament, also 
known as the Zonula or Zone of Zinn, which is attached to the 
muscles of the ciliary body. When the ciliary muscles contract, 
the suspensory ligament becomes relaxed. Both the lens and its 
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capsule are elastic. Therefore, when the tension of the suspensory 
ligament is reduced, the lens becomes more’ convex, thus changing 
its refractive power and decreasing its focal distance. Whenever 
we do close work, the ciliary muscles, the suspensory ligament 
and the lens automatically go through this process, which is the 
act of accommodation. 

The suspensory ligament is one of the very smallest in the 
body, yet unless it is normal in size, strength and elasticity, good 
vision is impossible. Congenital conditions, injury or intraocular 
disease may weaken the suspensory ligament, resulting in displace- 
ment of the lens. Such dislocation may be either partial (sub- 
luxation of the lens), or total (luxation). The congenital forms, 
usually hereditary, are partial and both eyes are affected. The 
pupil is off to one side, instead of being in the center of the eye, 
and either above or below the median line. 

All displacements of the lens interfere markedly with vision. 
In total dislodgment, the lens may fall backward into the vitreous, 
or forward into the anterior chamber. The latter mishap is a 
calamity, for in the anterior chamber the lens immediately sets 
up irritation leading to irido-cyclitis, glaucoma, or sympathetic 
ophthalmia. Any one of these diseases, as we shall learn later may 
become so serious as to require removal of the eye. 

Early in life, the crystalline lens is quite elastic and can change 
its curvature quickly and easily, thus automatically adjusting the 
focus of the eye. When we are looking at distant objects the lens 
is almost flat, but when we do close work, the muscles of the lens 
contract, making it bulge more and thus increase its magnification. 
The older the person, the greater the amount of muscular effort 
required and the greater the eyestrain. 

As we advance in years, the lens becomes harder and less elastic. 
By forty or forty-five, this loss of elasticity has reached the stage 
where accommodation is substantially reduced. Consequently, 
when reading ordinary print, we cannot bring the page as close 
to the eyes as we formerly did. In order to be able to read at the 
usual distance, we must wear a convex lens to magnify the type. 
This process progresses gradually until the age of sixty or sixty- 
five, at which point the lens has lost all of its elasticity. The period 
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between forty and sixty-five is known as the presbyopic age, and 
the condition itself is called presbyopia (old age of the eye). 


The Vitreous 


The vitreous (Fig. 1), the next transparent structure of the eye, is 
a soft, jelly-like substance enclosed within an exceedingly thin, 
transparent tissue, the hyaloid membrane. This homogeneous 
membrane completely encases the vitreous substance, except for 
a circular opening in front where the lens capsule rests directly 
on the vitreous body itself in a shallow depression (the patellar 
fossa of the vitreous). Behind and on all sides of the vitreous, 
except in front, lies the retina. In front, we have the lens, the 
suspensory ligament, and the ciliary body. 

The vitreous has no blood vessels, but there is a thin lymph 
channel, the hyaloid canal, running from the optic disc to the 
posterior surface of the lens capsule. In the fetal state, the hyaloid 
artery runs through the canal, but by the time of birth, the artery 
has atrophied and disappeared. The nutriment of the vitreous is 
derived from the ciliary body and the choroid. When there is 
inflammation of the retina, the ciliary body, or the choroid, blood 
and exudates may enter the substance of the vitreous. Such sub- 
stances cast a dark shadow upon the retina and are seen by the 
patient as dark spots or blotches. 

Blood cells, fibrin, pus, and other nontransparent exudate ma- 
terials are known as vitreous opacities and all cut down vision to 
some degree. Sometimes persons with a normal vitreous may see 
fine spots caused by exceedingly fine corpuscles or cells found 
in the healthy eye and known as muscae volitantes (flying flies). 
In old age, in high myopia, and in degenerative diseases of the eye, 
the vitreous becomes more liquified. This may lead to detach- 
ment or separation of the retina. 


The Retina and the Optic Disc 


After we leave the vitreous, in our imaginary journey through 
the eye, we reach the retina (Fig. 1), which is an expansion of 
the optic nerve. The retina is the tissue of sight. All the other 
structures exist only to bring light upon the retina, so that we may 
see. The retina is an exceedingly thin, yet highly complicated 
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membrane, spread out between the vitreous in front and the 
choroid behind. It is attached to the choroid only at the entrance 
of the optic nerve and at the ora serrata. The latter is the thinned- 
out line where the retina terminates anteriorly. Aside from these 
two regions, the retina is not connected with the choroid, but 
lies loosely upon it. Hence, if blood or an exudate should lodge 
between the retina and the choroid, we have a separation of the 
retina from its natural bed. This constitutes detachment of the 
retina. If we look into the eye at the retina, we note a small circle 
where the optic nerve enters the globe. This is the optic disc, or 
head of the optic nerve (Plate I, A and B, see Color-Plate Supple- 
ment, following page 192). The disc is not exactly at the posterior 
pole, but about one tenth of an inch to the nasal side. Because the 
optic disc, also known as the papilla, is not in the direct line of 
vision, it is the blind spot of the eye. A line which is in the direct 
line of vision would pass exactly through the center of the retina 
and emerge at the posterior pole of the eye. This region is known 
as the yellow spot or macula lutea; in its center there is a point, 
slightly depressed, called the fovea centralis, the point of sharpest 
vision. A lesion or injury at the macula, a tiny hemorrhage or in- 
flammation, for instance, results in central blindness (Plate VII B). 

The optic disc is circular or oval in outline and measures about 
144 mm. (approximately 1/18th of an inch) in diameter. It is 
slightly elevated above the surface of the retina, except for the 
center, which is somewhat depressed; this depression is called the 
physiological cup or excavation. The blood vessels of the retina, 
the central retinal artery and vein, enter the eye at the disc, and 
immediately afterward the central retinal artery divides into an 
ascending and a descending branch which again divide into smaller 
and smaller twigs as they spread out over the retina. These arteries 
are terminal arteries. They do not unite with each other or with 
arteries from adjacent tissues. Consequently, when the circulation 
of the central retinal artery or any of its branches is shut off, as 
by the contraction of a blood vessel or by a clot within the vessel, 
the part of the retina previously supplied by this artery cannot 
obtain nutriment from any other source. The result is death to 
that portion of the retina. We shall learn later that many cases 
of partial or total blindness are due to this arrangement of the 
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retinal arteries. The fovea centralis has no retinal arteries and is 
dependent for nutrition upon the vascular network of the capillary 
blood vessels of the choroid. The retinal veins run close to the 
arteries and finally coalesce to form the central retinal vein which 
emerges from the disc very close to the artery. 

The retina is made up of ten superimposed strata of which the 
layer of rods and cones is the most important because it is the 
light-perceiving stratum. Proceeding from within the eye out- 
ward, there are eight other layers in front of the rods and cones. 
Therefore normal vision is possible only when these anterior 
layers are perfectly transparent. We shall note later that when 
hemorrhages or exudates lodge within or in front of the retina, 
sight is impaired. At the fovea centralis, there are only cones, 
but in other portions of the retina the rods predominate. The rods 
contain the visual purple. Behind the layer of rods and cones lies 
the stratum of retinal pigment. 

We do not fully understand the process by which rays of light 
falling on the retina are converted into images. We know that 
light produces what is believed to be a chemical or electric change 
in the visual purple which converts it into a colorless substance. 
Simultaneously, pigment granules migrate from the posterior layer 
to the layer of rods and cones, probably for the purpose of re- 
plenishing the visual purple. The change in the visual purple sets 
up nervous stimuli in the rods and cones, and these stimuli are 
carried by the optic nerve fibers and optic tracts to the visual 
centers of the brain where they give rise to the sensation of light, 
in other words, sight. 

We sce separately with each eye, but when images fall on 
corresponding retinal points, instead of seeing objects double the 
image of one eye is fused with that of the other eye to make a 
single picture. When both eyes are used simultaneously, as in 
binocular vision, the upper half of one retina corresponds with the 
upper half of the other; similarly, the lower halves correspond, 
but the nasal half of one retina functions with the temporal half 
of the other. 

Images falling upon the retina are inverted and are rectified in 
the brain; the upper half of an object throws its image on the 
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lower half of the retina, while the nasal aspect of our field of vision 
registers on the temporal side of the retina; and vice versa. 


The Choroid 


We have now traversed all of the transparent structures of the 
eye and we come again to the opaque tissues, the next in order 
being the choroid (Fig. 1). This is essentially a nutrient organ, 
_ composed mainly of layers of blood vessels and pigment, held to- 
gether by loose areolar connective tissue. ‘he choroid lies between 
the retina and the sclerotic coat, and extends from the posterior 
pole where it is pierced by the optic nerve, to the ora serrata in 
front. There it joins the ciliary body. The black color of the 
pupil is produced by the pigment of the choroid. The choroid con- 
tains three sets of blood vessels, the outermost being the largest 
and the innermost the smallest. The retina, the vitreous, and the 
lens receive nourishment from these choroidal arteries and capil- 
_ jlaries. At the same time the choroid, being part of the uvea, is 
Y intimately associated with other component parts, namely the 
ciliary body and the iris. We shall find later that inflammatory 
affections of one portion of the uveal tract spread readily to the 
others. 


The Sclera 


The sclera (Fig. 1), or white of the eye, is the strong fibrous tunic 
which envelops all the structures of the globe back of the cornea. 
The sclerotic coat begins where the cornea leaves off and extends 
back to the posterior pole where it is pierced by the optic nerve. 
This portion of the sclera is known as the lamina cribrosa. In 
the region of the equator, the sclera is penetrated by numerous 
blood vessels, particularly large veins. In spite of this, it has a 
rather poor blood supply and when injured, heals sluggishly. 
The sclera is not of uniform thickness throughout. It is thinnest 
between the limbus or corneal margin and the insertion of the 
recti muscles about a third of an inch back of this line. As the 
result of a severe blow, the sclera may give way or even rupture 
in this region. The posterior portion, in the vicinity of the posterior 
pole, is the thickest. The sclera is covered by a thin, tough, shiny- 
white membrane called Tenon’s capsule. Underneath lies a rough 
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coat which contains pigment, Where the sclera is thin, the pig- 
ment gives the white of the eye a bluish tinge. People with such 
eyes (with excessively bluish whites) often have very fragile bones 
which fracture easily. The reason for this odd association of 
apparently unrelated characteristics is unknown. 


The Orbital Fat and the Optic Nerve Trunk 


The orbital fat occupies the posterior half of the orbit and thus 
forms a soft cushion for the eyeball. The optic nerve is imbedded 
in the orbital fat and invaginates the spaces between the nerve, 
the blood vessels, and the ocular muscles within the orbit. In old 
age and after wasting diseases, the fat is more or less absorbed 
and the eye sinks back deeper into the socket. 

The optic nerve is divided into three parts: first, the intra- 
ocular portion or head; second, the orbital part; and third, the 
intracranial division. The intraocular part is that within the 
sclerotic coat. Connective tissue bands from the sclera and fibrous 
bands from the choroid stretch across the opening in the sclera 
(the scleral foramen) where the optic nerve penetrates the globe. 
These bands form a sievelike network called the lamina cribrosa. 
They surround the optic nerve bundles with strong unyielding 
walls or septa. Hence, when the optic nerve becomes inflamed 
and swells, these firm fibrous bands cause constriction and strangu- 
lation, with enormous swellings of the head of the optic nerve 
(choked disc, Plate V A). Furthermore, the lamina cribrosa, being 
made up of the thin layers of the sclera, is the weakest portion 
of the globe and therefore the first to give way when the pressure 
within the eye increases, as in glaucoma. 

The orbital section of the optic nerve extends from the globe 
to the opening in the bony orbit called the optic foramen. This 
portion of the nerve has an S shape and is therefore longer than 
the distance from the posterior pole to the optic foramen. By 
virtue of this sigmoid arrangement, the eyeball can move freely in 
all directions. When the eye protrudes markedly, the S straightens 
out and the motions of the globe are restricted. The orbital sec- 
tion is divided into nerve bundles which are covered with con- 
nective tissue. The trunk of the optic nerve is enveloped in three 
membranes, the dural, the arachnoid, and the pial, which are exten- 
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sions of the three coverings of the brain itself. From the inner- 
most layer, the pial, originate the septa which separate the nerve 
bundles. The spaces between the membranes as well as between 
the bundles are lymph channels. 

The central retinal artery and the central retinal vein are en- 
closed in the sheath of the optic nerve trunk. They pierce the 
pial layer very close to the eyeball. The intracranial portion of 
the optic nerve is the part between the optic foramen at the apex 
of the orbit, and the optic chiasm or crossing of the optic nerves. 
It measures about one centimeter in length. Because the optic 
foramen is a ring of unyielding bone, this short section of the 
optic nerve cannot expand when the nerve becomes inflamed; 
it is therefore compressed or strangulated at this point. Further- 
more, fractures involving the optic foramen frequently result in 
laceration or severance of the optic nerve. 


The Ocular Muscles 


There are twelve pairs of eye muscles, the occipito-frontalis, the 
levator palpebra superioris, the orbicularis, Miiller’s muscle, Hor- 
~ ner’s muscle, the ciliary muscle, and the six extrinsic muscles which 
move the globe. The last named group comprise the four recti and 
the two obliques, that is, the superior, inferior, external and inter- 
nal recti, and the superior and inferior obliques. 

The occipito-frontalis and the levator palpebra superioris are 
concerned with wrinkling the forehead and raising the lids. When 
the upper lid droops and cannot be raised (ptosis), it is due to 
paralysis of the levator muscle. The orbicularis encircles the 
palpebral aperture or opening between the lids, and its function 
is to keep the lids in place. When it is paralyzed, the lower lid 
sags and becomes everted. The tears then cannot enter the 
punctum and consequently roll down over the cheek, Miiller’s 
muscle is small and rudimentary, extending from the lids back 
into the orbit. When its fibers contract, the globe is brought 
slightly forward. Horner’s muscle is also very small. It is also 
known as the tensor tarsi muscle and is more or less part of the 
orbicularis, its function being to hold the puncta in the position 
most effective for picking up the tears. The ciliary muscle is the 
muscular part of the ciliary body. As previously stated, it is the 
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muscle of accommodation, that is, the muscle which changes the 
shape of the crystalline lens and thus increases or decreases its 
refractive power. 


The Extrinsic or Exterior Muscles 


All six extrinsic muscles arise from the walls of the orbit. The 
inferior oblique originates from the orbital surface of the superior 
maxilla near the nasal duct; the other five exterior muscles stem 
from the anterior rim of the optic foramen. The recti proceed 
forward and are inserted into the sclera by fine tendons at dis- 
tances varying from 5 to 10 mm. behind the corneal limbus or 
margin. The superior oblique, from its origin close to the margin 
of the optic foramen, runs forward along the roof of the orbit 
to the nasal side. Thence it passes through a fibrous loop, the 
trochlea or pulley, and turns back on its course, passing outwards 
underneath the superior rectus muscle, and is inserted into the 
upper surface of the sclera, posterior to the equator. The inferior 
oblique proceeds from the inner side of the orbit up and out, 
below the inferior rectus, and is inserted at the outer side of the 
globe, behind the equator. Thus the inferior rectus wraps itself 
around the lower half of the eyeball from the nasal to the tem- 
poral side. 


Actions of the Extrinsic Muscles 


The internal and external recti move the eye inward and out- 
ward respectively. All the other muscles have a major and a minor 
action. The principal action of the superior rectus is to move the 
eye up; the subsidiary action is to rotate the cornea inwards. The 
function of the inferior rectus is to draw the eye down, but at 
the same time it turns the cornea slightly outward. The action of 
the obliques is more complicated. It will be remembered that both 
obliques are inserted behind the equator. Consequently, when the 
obliques contract, they turn the eye on a horizontal axis so that 
the front of the eye moves in the opposite direction to the pull; 
thus the superior oblique draws the posterior part of the globe 
up, causing the corneal face to go down; similarly the inferior 
oblique pulls the posterior end of the eyeball down, making the 
anterior aspect move up. The total action of the superior oblique 
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is to move the eye down and out, and to rotate it so that the upper 
part of the cornea turns inward. The complete action of the 
inferior oblique is to move the eye up and a little out, at the same 
time rotating the upper part of the cornea outwards toward 
the temple. 

Whenever we look in any particular direction, both eyes move 
together. This is known as associated movement. Except in con- 
vergence, both eyes move in the same direction. For when we 
look at a near object, one eye moves to the right while the other 
moves an equal distance to the left, both internal recti being 
brought into ‘action. All other movements are conjugate, that is, 
one muscle of the right eye is paired with a different muscle of the 
left eye. Thus, when we look to the right, we use the right external 
rectus and the left internal rectus. When we gaze to the left, we 
use the left external rectus and the right internal rectus. For look- 
ing up and right the right superior rectus and the left inferior 
oblique are brought into play, and to turn the eyes up and left is 
the work of the right inferior oblique and the left superior rectus. 
Down and right brings into action the right inferior rectus and 
the left superior oblique. Finally, to look down and to the left 
requires the right superior oblique together with the left inferior 
rectus. 

If the muscles do not work together, as when one of them is 
paralyzed, various disturbances result—double vision (diplopia), 
faulty position of the eye, limitation of motion, faulty projection. 
We shall consider these matters when we take up cross-eyes and 
squint. 


Nerve Supply of the Extrinsic Muscles 


Four of these muscles, namely the superior and inferior recti, the 
internal rectus and the inferior oblique are innervated by the third 
cranial nerve, the ocular-motor. This nerve also supplies the 
levator palpebra superioris, which raises the upper lid and con- 
tracts the ciliary muscle and the sphincter of the iris. Conse- 
quently in complete ocular-motor paralysis not only are the four 
extrinsic muscles affected, but the upper lid droops and cannot be 
raised (ptosis), the pupil is fixed and dilated (affection of the iris 
sphincter), and the power of accommodation for near objects is 
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lost (paralysis of the ciliary muscle). The superior oblique is sup- 
plied by the fourth cranial nerve or trochlea, and the external 
rectus by the sixth or abducent cranial nerve. Paralysis of one or 
more of these nerves is fairly common in syphilitic infections, 
injuries, diseases of the central nervous system, and affections of 
the blood vessels. 


The Orbit 


The eyeball and its surrounding ocular muscles and their nerves, 
the optic nerve, the blood vessels, the lacrimal glands, all enclosed 
in fat and fibrous tissue, are lodged in the orbit or bony eye 
socket, which has the shape of an irregular quadrilateral pyramid, 
the apex, formed by the optic foramen, pointing backwards and 
inwards. Each orbit is composed of parts of six bones, the frontal, 
malar, superior maxilla, sphenoid, lacrimal, and ethmoid. The 
posterior portion of the orbit presents three openings: 1. the 
optic foramen transmitting the optic nerve and the ophthalmic 
artery; 2. the superior orbital fissure, through which pass the 
ophthalmic vein and the third, fourth, the ophthalmic division 
of the fifth, and the sixth cranial nerves; 3. the inferior orbital 
fissure, for passage of the maxillary divisions of the fifth cranial 
nerve and for the infraorbital artery, situated on the floor of the 
orbit. The optic foramen and the superior orbital fissure, also 
called the sphenoidal, communicate with the middle cranial fossa. 
The inferior orbital fissure, termed the sphenomaxillary, opens 
into the temporo-maxillary fossa. The anterior aspect of the orbit 
is open. The margins are thickened, particularly above and below, 
thus affording protection against injury. The inner side is pro- 
tected by the bridge of the nose, the outer is most exposed, for 
here the bone does not come as far forward as elsewhere. 

The nasal cavity and the sinuses are adjacent to and surround 
the orbit. Above is the frontal sinus, below, the maxillary or 
antrum of Highmore; to the inner side, lie the ethmoid cells, and 
further back, the sphenoid sinus. This close relationship between 
the orbit and these cavities is responsible for the ready transmis- 
sion of nasal and sinus diseases to the eye. 

The orbit is lined by a strong tissue, the periosteum or fascia, 
which completely encloses the orbital fat, the muscles, nerves, 


The Structure of the Eye 47 


blood vessels, and eyeball. Strong bands of fascia run between 
and around the muscles, blood vessels, and nerves. One portion 
passes from the margins of the orbit to the tarsal tissues in the 
lids, thus forming an anterior fascial wall, the septum orbitale. 
Another layer, Tenon’s capsule, envelops the globe from the 
cornea to the optic nerve. The eyeball moves freely in the sur- 
rounding fat and to a lesser degree within the capsule. The 
posterior portion of Tenon’s capsule forms a sort of ball-and- 
socket joint for the globe. 


Ill 


THE SINS OF THE FATHERS 


Tue normat child of six is a social animal, never happier than 
when he is out playing with other youngsters. Johnny Junior was 
no exception to this rule until one day when he couldn’t be in- 
duced to go out. He not only refused to venture from the house, 
but insisted on hiding in its darkest corners with tightly closed 
eyes, the lids squeezed together so that not a ray of light could 
enter. No amount of coaxing could persuade him to open them. 

This sudden change in Johnny was not of his choosing, nor 
was it the result of anything he had done. His eyes were red and 
painful, and tears kept running down his cheeks. The moment he 
permitted any light to enter, the pain increased. He was suffering 
from a deep inflammation of the cornea and the iris (interstitial 
keratitis). The disease remained active for nearly a year. When 
it finally subsided, it left many scars in the cornea, irregular pupils 
due to adhesions, and dark blotches inside the eyeball (vitreous 
opacities). Both eyes were affected; vision was reduced to about 
one-fifth of normal. For the rest of his life Johnny’s sight would 
be poor, in spite of years of treatment. 

Johnny Junior’s attack of interstitial keratitis was caused by 
the syphilis that John Senior had acquired many years before his 
child was born. Although he had had some treatment at the time, 
he had not been really cured. Some children who inherit syphilis 
are deaf, deformed, and mentally deficient. Johnny was lucky 
enough to escape with near-blindness. 

Not many years ago the word syphilis was taboo. And so was 
the mention of all venereal diseases, so that they became something 
secret and sinister which one was ashamed to confess even to 
one’s physician. Many sufferers, who could have been cured and 
returned to lives of usefulness and happiness, were destroyed or 
deeply damaged, and thousands lived to produce children like 
Johnny, blighted for life. Today most states require a premarital 


48 


The Sins of the Fathers 49 


Wassermann test to prevent passing the scourge on to the off- 
spring. And this brings us to the story of Frank and Jane. 

They met at college and fell in love. Frank was majoring in 
anthropology for he intended to make the science of man his life- 
work. Jane’s father was a banker, a practical man and proud of 
it. When the young people began to talk marriage, he vigorously 
opposed the match. 

“Frank is a nice young fellow, but he’s a dreamer. I want my 
daughter to marry a man of the world, a man of substance and 
standing in the community, or at least one who could rise to a 
position of importance. I don’t approve of anthropologists.” 

“How can you say that, father, when you yourself boasted of 
backing anthropological expeditions?” 

“That was just a matter of business, my dear. It’s good adver- 
tising, but not a sufficiently satisfactory reason for my daughter to 
throw herself away on a man who will spend his life among filthy 
savages, and be lucky if he can get a museum job at a couple of 
thousand dollars a year. No, my darling, that’s no match for you.” 

Fathers decide and daughters prevail. In course of time the date 
of the nuptials was set. The young people had their premarital 
Wassermann tests. Jane’s came back positive—hereditary syphilis, 
which, in her case had not produced any obvious signs or symp- 
toms. Frank offered to wait until she could be cured, but Jane, 
deeply shocked, insisted on breaking the engagement. “If this is 
your idea of being a man of the world, sir,” were Frank’s parting 
words to the banker, “I'll be better off spending my life among 
_ primitive savages.”’ So Frank sailed off to his filthy savages alone 
and Jane went in for social work at home. 

Her reaction to the situation was extreme, for had she submitted 
to treatment, she could have been cured and reasonably certain 
of having healthy, intelligent children. I say “reasonably” for now- 
adays cases of syphilis that seem to be cured but are not, are ex- 
tremely rare, the great exception to the almost universal rule, yet 
they do occur very occasionally. Jane would not take the chance, 
but perhaps this was not the only consideration. She was an ideal- 
istic and sensitive girl and it may be that the contrast between 
reality and romance was too much for her. Had her father been 
cured of his disease before her birth or had she been treated in 
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childhood, her life with Frank might have run a normal and 
happy course. 

But to return to the eyes. The ocular tragedies caused by syphilis 
are many: crossed eyes due to paralysis of the extrinsic muscles; 
double vision; drooping of the upper lid with inability to open 
the eye; iritis followed by fixed pupil or even exclusion of the 
pupil due to membrane formation, vitreous opacities, hemorrhages 
of the retinal arteries and veins with partial or total blindness, 
atrophy of the optic nerve, softening of the bones of the orbit 
from abscess formation, followed by destruction of the eye. Only 
the crystalline lens is immune to syphilic infection, but any other 
part of the eye may become involved. 

Gonorrhoea is another so-called venereal or social disease, but 
is not hereditary. In Chapter XVII, Cherchez La Femme, we shall 
learn how this scourge may be passed from the parents to their 
offspring and like syphilis, also produce blindness. Despite the fact 
that these maladies are so destructive to sight, it is comforting 
to know that both gonorrhoea and syphilis can be prevented even 
after a person has been exposed to infection, and both can be cured 
if adequate treatment is obtained early enough. 


IV 


ONLY A CINDER 


Wen A speck of dust or a bit of dirt gets into the eye, most of 
us are inclined to take the matter lightly. We can hardly believe 
that so trivial an accident can result in permanent impairment 
of sight or even loss of an eye. Yet in the files of oculists many 
such serious consequences of apparently slight causes are on 
record. | 

J. B., a dentist, thirty-five years old, was extracting a tooth from 
a woman patient when a chip struck him in the right eye. Al- 
though he felt a good deal of irritation, he completed the extrac- 
tion before washing the eye with warm boric acid solution. The 
next morning it was still sore and by evening so uncomfortable 
that he went to see his physician, who removed some tiny frag- 
ments from the cornea. Twenty-four hours later the pain had 
become agonizing, and J. B. rushed to consult an oculist, who sent 
him at once to a hospital for eye diseases and started treatment 
for an ulcer of the cornea. For a week the patient suffered ex- 
cruciating pain from which nothing gave him relief for long. Day 
and night nurses were in constant attendance and six specialists 
were called into consultation. Yet in spite of all this, the ulcer 
spread and completely destroyed the sight of the eye, which had 
to be removed in order to save the other. 

Another case in point is that of G. A., who was passing under 
the “El” structure in New York City one morning, when a cinder 
flew into his eye, causing a sharp, pricking pain and profuse tear- 
ing. He took out his handkerchief, rubbed both eyes vigorously 
and went on, but after a few blocks, the symptoms persisting, he 
stepped into a drugstore where the obliging pharmacist agreed to 
remove the cinder in a trice. He twisted a bit of cotton around 
a toothpick, and after rubbing it over G. A.’s eye a number of 
times, announced that he had removed the cause of the dis- 
comfort. 
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“But,” he added, “you may feel some irritation for a while, so 
you'd better use this eye wash. Sixty cents.” 

Thanking the pharmacist profusely, G. A. continued on his 
way. The eye was still sore but no doubt it would soon be better. 
- However as the day wore on, it grew steadily worse. In the after- 
noon, passing an optician’s shop, he thought it just the place to 
get relief. The optician, another good Samaritan, kindly con- 
sented to remove the foreign body which, he said, he could clearly 
see in the cornea. With the tip of a towel he brushed A.’s eye a 
number of times. 

“There, it’s out,” he said triumphantly. “Your eye is pretty 
much irritated though. You'd better protect it from the light with 
some dark glasses. Here’s a good pair, only a dollar.” 

That night G. A. could not sleep because of the pain. In the 
morning the eye was a fiery red. The family doctor, consulted 
at last, found a foreign body in a badly scarred cornea, a condi- 
tion so serious that he refused to touch it and sent G. A. to an 
oculist. The specialist extracted the foreign body under local- 
anesthesia. In spite of strict antiseptic measures, ulcers developed 
and spread. After many weeks the inflammation subsided, but the 
ulcers had left dense scars and vision was reduced to 14 per cent 
of the normal. Unfortunately the patient’s other eye was virtually 
blind from a beanshot injury acquired in childhood. Unable to 
return to his work as a mechanic, G. A. became despondent and 
committed suicide. 

No doubt these are extreme cases. Yet, as every oculist knows, 
they are more frequent than they should be. Foreign substances 
entering the eye constitute the majority of all eye accidents. The 
most dangerous occur in industry, especially in occupations in- 
volving grinding, chipping, power-driven machinery and metal 
cutting. Yet here they do less damage on the whole than in other 
walks of life. The reasons are: first, a cinder in a worker’s eye is 
justly recognized as an injury; second, workmen’s compensation 
laws on the statute books in almost every state in the Union re- 
quire that these injuries be treated by qualified eye specialists. In 
occupations particularly hazardous to the eyes, guards and shields 

around the machines and the compulsory use of protective goggles 
by workers prevent many accidents. In private life, when a man 
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decides to do a little grinding or filing, he rarely adopts these 
precautions. Furthermore, as long as wind blows, cinders will 
fly into eyes. 

What, then, is the best thing to do in such cases? I am tempted 
to say, “Consult a physician as quickly as possible.” However, 
many cinders can be safely removed by the victims. To remove 
a foreign body, seize the lashes of the upper lid with clean fingers, 
roll the eye in all directions to promote the flow of tears, then 
partially close it and wipe the corners and the lower lid margin 
with a clean handkerchief. If this does not relieve the discomfort 
at once, go to a doctor, preferably an oculist, but under no cir- 
cumstances permit a pharmacist, an optician, or some well-meaning 
friend or relative to attempt the extraction. 

When a physician removes a foreign body from the eye, he 
first scrubs his hands and sterilizes his instruments. He then makes 
the eye insensitive with a local anesthetic, so that all manipula- 
tions are painless. This is of the greatest importance because the 
cornea is extremely sensitive. The moment anything touches it, 
there is a closure of the lids and a jerking away of the head. It is 
these reflex acts which result in scars and ulcers when attempts are 
made to remove foreign matter from an eye that has not been 
anesthetized. After these preparations the oculist brings the eye 
under powerful illumination and takes out the cinder with a sharp 
spear-headed instrument called an eye spud. If the foreign body 
is very small, the physician usually wears a loupe or employs some 
other type of magnifier in order to be sure to extract all the 
particles from the cornea and to avoid touching any portion of 
the eye except the exact point where the tiny speck is lodged. 
After he has removed every bit of extraneous matter, he applies 
an antiseptic in the form of salve or drops and covers the eye 
with a patch. These are precautionary measures against infection 
and ulceration. Whenever matter lodges in the cornea, there is an 
abrasion of the surface epithelium and an excavation or pit re- 
mains. This may be only miscroscopic but if pathogenic bacteria 
begin to thrive there, we have the makings of an ulcer, and we 
can never tell how wide and deep may be its spread and the extent 
of final injury. 

An examination limited to the front surface of the eyeball is 
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not sufficient. The deeper portions of the globe must be included 
since the foreign body may penetrate the outer structure and 
lodge within, or even pass clean through and come to rest some- 
where in the bony socket. Although such accidents usually 
happen around power-driven machinery, they also occur under 
other conditions. Andrew, a farmer, was splitting logs with an 
axe one day, when some chips struck him in the eye. The local 
doctor removed a tiny bit of matter which looked like a speck 
of dirt stuck on the eyeball, but Andrew continued to feel pain 
increasingly from day to day. He returned repeatedly to the 
physician, who was unable to find anything wrong and finally 
told the patient that in some cases pain persists in an eye even 
after a foreign body has been removed. After three weeks of 
suffering, Andrew drove to see an oculist, who examined the in- 
terior of the eye with an ophthalmoscope and discovered a foreign 
body within the globe. X-ray pictures were taken to fix its exact 
position. On the assumption that it might be a bit of iron or steel, 
the specialist tried to extract it with a powerful magnet, known 
as the giant electro-magnet, but without success. He then de- 
cided to leave the sliver in the eye and wait developments in the 
hope that the inflammation would subside. 

There were definite evidences of irido-cyclitis, which occurs 
whenever the iris and the ciliary body (the muscular structures 
forming the pupil) become diseased, a common consequence of 
ocular injury. Penetrating injuries of the globe, no matter how 
slight, are always serious. They not only produce permanent 
reduction of vision but may cause eventual loss of the eye, or even 
of life itself. Furthermore, when the eyeball has been perforated 
and irido-cyclitis sets in, the infection may spread to the uninjured 
eye, which may go blind. This condition is known as sympathetic 
ophthalmia. The only safe way of preventing sympathetic ophthal- 
mia is to enucleate or otherwise remove the injured eye before the 
disease has spread to the other eye. In the case of Andrew this had 
to be done. 

Fortunately the vast majority of foreign bodies—and especially 
those thousands of wind-blown specks—are readily, and safely re- 
moved without permanent damage. However, as we have seen, 
tragic consequences are always a possibility, and the longer. the 
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matter remains in the eye, the more likely is trouble to follow. 
“Only a cinder” in the eye should not be regarded too lightly, 
and no person other than a physician should ever be permitted to 
try removal with any form of instrument, even such an appar- 
ently innocent one as a wisp of cotton twisted around a match 
or a toothpick. For perfect safety, a test of the vision and an 
examination of the interior of the eyeball should follow the extrac- 
tion. Slight irritation and redness may persist for a very short 
time, but if the eye does not feel normal after twenty-four hours 
at most, consult an oculist without further delay. 


V 


THE STRANGE CASE OF LADY NICOTINE AND 
JOHN BARLEYCORN 


WE HAD JusT soLvED the great Dermographia mystery. Early 
the next morning I was setting out some rods and flies for a much 
delayed fishing trip. My friend Sherlock Holmes, in his dressing 
gown, was lounging in his armchair, his thin legs stretched out 
at full length, his favorite pipe between his teeth. I don’t recall 
how long he sat thus, apparently oblivious of me and my prepara- 
tions when our page boy entered and announced that Inspector 
Lestrade had telephoned to say that he would call at nine, on his 
way to the office. 

“I hope you’re not going to let Lestrade drag you into another 
case now, Holmes,” I said, “just when we’re about ready to leave. 
“Why doesn’t the fellow solve his own problems?” 

“Oh, he does quite well in routine matters. There’s his step now, 
right on the dot. Suppose you let him in, Watson, and we'll soon 
know what he wants. Perhaps he’ll come with us.” 

As the Scotland Yard detective entered, he took in the room 
in a quick enveloping glance. 

“Ah, good morning, gentlemen. I see you're off on a fishing 
trip. I wish I could spare the time. I’d like to catch a few trout 
myself.” 

“Congratulations, Inspector,” Holmes retorted. “Your powers 
of observation and deduction astound me. By the way, I trust your 
recent attempts at playing the flute have not proved too discourag- 
ing. Pull up a chair, and help yourself to a cigar. Watson, how 
about a whiskey and soda for our guest.” 

Lestrade, nonplussed, looked in bewilderment from Holmes to 
me and back to Holmes again. Then he sank into an easy chair. 

“Now, Mr. Holmes, how in the world did you know that I 
was taking up the flute? It’s a secret. I haven’t told a soul.” 

“Come, come, Lestrade, we'll keep your secret. But others will 
soon discover it.” 
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“How so? I never practice except in my study at home where 
no outsiders can see or hear me.” 

“All they need do, Inspector, is to look at your left thumb. 
There, right, where it joins the hand, is a pressure mark such as 
can be made only by the foot of the flute. No other musical in- 
strument leaves just such a welt. As it is quite fresh, it is apparent 
that you have lately gone in for music and have been practicing 
rather diligently.” 

Holmes seemed to enjoy razzing the police officer, for after 
another moment he continued. 

“Did you have a hard time shaking off your new white and 
tan collie pup?” 

“Yes, I did. The little rascal has become quite attached to me 
though he was given to me only a few days ago. But I say, how 
did you know?” 

“Simple enough, my dear Lestrade. You haven’t owned a dog 
since your great dane died last winter. Now you have several fine 
hairs on your trousers and on the cuffs of your coat sleeves. As a 
rule you are meticulously neat. Therefore it is evident that the 
pup ran into the street after you, and as you were in a hurry, you 
did not return to the house to brush his hairs off. But all this is 
beside the point. To what stroke of fortune do we owe the honor 
of your visit?” 

“It’s not a complicated matter, Mr. Holmes, though it has some 
peculiar aspects. It’s the case of Sir Goodfellow Rich, the dis- 
tinguished architect and builder, who was attacked some time 
ago and rendered practically blind. Strange thing about it is that 
there’s not the slightest evidence of assault—no contusions, abra- 
sions or lacerations, no sign of inflammation or infection. Just 
nothing but decreasing vision. Perhaps you’ve read about it in 
the papers.” 

“Yes, indeed. Sir Goodfellow Rich rose from poverty to great 
wealth and prominence. Rather eccentric chap. Stuck to the 
habits and associates of his early days all through the years of 
prosperity. Lost his only son in the battle of Dunkirk.” 

“Exactly, Mr. Holmes. The loss of his sight at this time strikes 
me as rather tragic. He has been engaged to restore many of the 
finest homes and public buildings in Coventry, Canterbury and 
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London. Abut six weeks ago, during a blackout, he tripped or 
was tripped on the street not far from his own residence. Accord- 
ing to the policeman who approached on hearing him groan, he 
had merely bruised one knee, but seemed a bit dazed, even though 
he didn’t strike his head. He said he was perfectly able to get 
home without assistance, and did so. However, he insists that he 
was attacked and that he has been losing his sight ever since. The 
bobby is’certain that Sir Goodfellow made a misstep in the dark. 
There’s something queer about it. I’ve a notion he’s putting it on.” 

“What would be the object of his malingering, Inspector? You 
don’t imagine he’s seeking publicity or sympathy, do you?” 

“I can’t make it out, Mr. Holmes. That’s what puzzles me.” 

“What about an attack of hysterical amblyopia?” I suggested, 
hoping to dispose of the matter quickly and complete the prepara- 
tions for our trip. “You know that sort of thing can result from 
shock or brooding, and the loss of Sir Goodfellow’s son would 
account for that.” 

“I’ve heard of such cases, Dr. Watson,” rejoined the police 
official. ““We’ve had all that checked. Sir Goodfellow has had a 
thorough physical examination. His general health appears good, 
heart, lungs and kidneys normal, no elevation of blood pressure, 
no evidence of diabetes or other systemic disease. Wassermann 
negative and reflexes not exaggerated. No signs of hysteria—he’s 
rather the phlegmatic type. The ophthalmoscope reveals entirely 
normal eyegrounds, yet he moves as though he were go per cent 
blind.” 

“Well, I should like to see your Sir Goodfellow,” Holmes said. 
“Can you have him here at two o’clock?” 

“Yes, Mr. Holmes. I'll have him here at two sharp.” 

It was obvious to me that our fishing trip was to be postponed, 
perhaps for some time. Naturally I was disappointed, but I knew 
there was nothing to be gained by protesting. Holmes said he 
was going out to buy some rare chemicals which he needed for an 
investigation he was making, so I went for a stroll, winding up at 
my club. After lunch I returned to our rooms in Baker Street, 
and just as I came within sight of the house, I ran into Holmes and 
Inspector Lestrade. We were on our way up when my friend 
remarked, 

“Ah, our visitors’ have arrived.” 
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“It is not yet two o’clock,” observed the inspector, consulting 
his watch. 

“Nevertheless, Sir Goodfellow and his daughter are waiting 
for us.” 

“What makes you think they’re waiting?” I asked. “And how 
do you know his daughter is with him?” 

“Elementary, my dear Watson,” Holmes answered with a smile. 
“When two radically different odors assail your nostrils at the 
same time, they are not likely to come from the same individual. 
Moreover, when one of the odors is Nuit d’ Amour, a fashionable 
and expensive perfume, whose could it be but that of his daughter, 
who is leading him because he sees so poorly.” 

“Really, Mr. Holmes,” broke in the inspector, “you must be 
mistaken. I’ve talked with Sir Goodfellow a number of times and 
I’ve never noticed any odor whatever. What’s more, I don’t smell 
any now. 3 

“Neither do I, but we'll soon see,” I said, as I opened the door. 
There, sure enough, sat a ruddy-faced man in his early fifties and 
beside him, a beautiful young woman of about twenty. As I ap- 
proached her, I detected a faint and delicate scent, but though 
I was close to her father for some time, I failed to get the slightest 
trace of an odor from him. Lestrade introduced our guests and 
we adjourned to Holmes’s study, where we made ourselves com- 
fortable. Holmes poured out some drinks while I passed around 
cigars and cigarettes, but Sir Goodfellow declined, saying, 

“No thank you, Dr. Watson, I never smoke cigars, though I 
always keep some around for my friends. I'll just have a drop of 
whiskey and soda.” 

Now, Sir Goodfellow,” said Holmes, as soon as we were all 
served, “suppose you tell us all about this trouble.” 

“There isn’t much to tell, Mr. Holmes, except that since I had 
a fall a few weeks ago my eyes have been failing. I think someone 
knocked me down but I can’t prove it. Then I thought I might 
be getting cataracts but my doctor tells me I’m not. He also says 
I couldn’t have struck my head or been struck, as there were no 
signs of injury.” 

“Have you had any illness or other accident lately?” Holmes 
asked. 

“None at all. Except for this blindness, my health is excellent. 
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I eat well, sleep regular, and I’m as strong as ever. I used to have 
excellent sight too. I could read signs off at a considerable dis- 
tance, but now I can’t recognize people’s faces even when they’re 
close by. And there’s another peculiar thing I’ve noticed. I see 
better at night than in broad daylight. I hope you can find out 
the cause of this trouble, Mr. Holmes. I’m afraid it’s having a 
terrible effect on my family. Take my daughter here. She always 
had a high color. Look at her now. You see how pale she is?” 

We all looked at her. Her complexion not only was not pale 
but—whether by nature or art—actually rosy. It was obvious that . 
Sir Goodfellow’s sight was bad. Holmes turned to me. 

“Watson, be kind enough to examine Sir Goodfellow’s optic 
nerves. You will find my ophthalmoscope on that table in the 
corner. If you draw down the shades, the room will be dark 
enough. 

“I’m afraid I’m rather out of practice in handling the ophthalmo- 
scope,” I replied, “but I'll do the best I can.” 

I studied both eyes for several minutes. Fortunately Sir Good- 
fellow’s pupils were moderately dilated and the examination was 
easier than I had anticipated. 

“The outlines of the discs seem somewhat blurred,” I reported, 
“and the right optic nerve looks a bit paler than the left. How- 
ever, as far as my limited experience goes, I would say that Sir 
Goodfellow’s eyes are virtually normal. I’m afraid you had better 
not rely too much on my findings.” 

Holmes took my place at the ophthalmoscope, cast a quick 
look into each eye, and exclaimed, 

“On the contrary, Watson, you are to be congratulated. Your 
findings are perfect. And now Id like to borrow a couple of 
matches,” he added. 

Lestrade, Sir Goodfellow, and I each dug up several matches. 
Holmes looked them over rapidly and selected one of Sir Good- 
fellow’s which had a green head. The others, with blue, yellow, 
purple, white, brown and black heads, he rejected. Then he went 
to his desk and after searching about, came back with a match 
which had a red head. Next he seated Sir Goodfellow with his 
back to the window and pulled up the shade. With one match 
in each hand, concealed between the thumb and the index finger, 
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Holmes held his right hand directly in front of his visitor’s eyes 
and said, 

“Now, Sir Goodfellow, please look steadily at my finger.” 

Then Holmes rapidly removed his finger from the red-headed 
match and quickly covered it up again. He repeated this several 
times and then asked, 

“What color do you see?” 

“White,” replied Sir Goodfellow. 

Holmes next brought up the other hand, which held the green- 
headed match, to the patient’s eyes and again inquired, 

“What color do you see now?” 

“Yellow.” 

Finally Holmes held both matches together before his visitor’s 
eyes, but a little to one side. This time the colors were called cor- 
rectly, though somewhat hesistantly. 

“Sir Goodfellow, you have been keeping bad company.” 

That gentleman turned red in the face and was about to protest. 
But before he could speak, Holmes went on, 

“Pray let me finish. You have been consorting much and long 
with Lady Nicotine and John Barleycorn, in other words, with 
tobacco and alcohol. 

For the first time in the many years we had been together I 
thought Holmes had made a serious mistake. 

“But Holmes, Sir Goodfellow doesn’t touch tobacco,” I re- 
minded him. “I just offered him a cigar and he said that he never 
smoked.” 

“I’m sorry to correct you, Dr. Watson. Sir Goodfellow said he 
never smoked cigars, but he said nothing about not smoking a 
pipe. He is an inveterate pipe smoker, as you can see from his left 
thumb and index finger. What’s more, he smokes shag, a very 
strong and coarse tobacco.” | 

“You’re right, Mr. Holmes,” Sir Goodfellow’s daughter ex- 
claimed rather excitedly, “Dad does love his pipe and that awfully 
heavy tobacco. I’ve often urged him to change to cigars or ciga- 
rettes, but he says he doesn’t enjoy them.” 

“But see here, Mr. Holmes,” Lestrade protested, “How can you 
say Sir Goodfellow has been keeping bad company because he 
uses tobacco and alcohol, when we’re all smoking and drinking 
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and you yourself smoke incessantly at times? In fact you're hardly 
ever without your pipe. I, too, use a great deal of tobacco and a 
fair amount of liquor. So does Dr. Watson and so do millions of 
others. Yet we’ve not been affected in the least. How do you 
account for it?” 

“Quite easily, inspector. You should read my monograph on 
tobacco poisoning, as well as those by Duke-Elder, Nettleship, 
Eales, Hutchinson, Gunn, de Schweinitz, Traquair, and a host 
of others. You will then see that only those who are susceptible 
are affected. You will also find that only certain kinds of tobacco, 
such as the shag which Sir Goodfellow uses, affect the eyes. His 
ailment goes under the name of toxic amblyopia, a form of chronic, 
retrobular optic neuritis. Now if you doctors,” continued my 
friend, turning to me, “would speak plain English instead of using 
Latin terminology, which only tends to confound the public and 
befuddle the police, we might say that this disease is a slow poison- 
ing of that portion of the optic nerve which lies behind and out- 
side of the eye ball, hence there are practically no visible changes 
within the globe. You will also learn from my researches that the 
susceptible people are lacking in Vitamin B. It’s all in the mono- 
graph, Lestrade.” 

“Oh, Mr. Holmes, you’re wonderful!” Miss Rich burst out. “Do 
you think father can be cured? Will he get his sight back? What 
shall we do?” 

“Fortunately I can relieve your mind on that score, Miss Rich, 
. Sherlock Holmes replied. “Unless your father’s case proves to 
be a rare exception, he will regain most, if not all, of his sight. 
The most important measure toward that end will be a divorce 
from Lady Nicotine. It will help. if he also parts company with 
John Barleycorn. Then plenty of fresh air, a diet rich in vitamin B, 
and above all, he must stop brooding and worrying. Even suscep- 
tible individuals do not succumb readily to toxic amblyopia unless 
their resistance is below par.” 

“How long will it be before my sight returns, Mr. Holmes?” 
asked Sir Goodfellow. 

“A couple of months, if you lay off tobacco immediately.” 

“Well, it’ll be hard but I must do it. Ye see, I’ve been smoking 
a pipe since I was a mere lad, and it’s such a comfort to me that 
T’'ll never feel right without it.” 
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“Sir Goodfellow, Dr. Watson and I are going away for a few 
weeks’ fishing. How would you like to join us? That would enable 
the doctor to keep you under observation and give you some 
injections of acetylcholine, which should hasten your recovery. 
And I have further good news for you. According to my re- 
searches, which have been confirmed by Bonnefon, Orr, Duggan 
and others, it is often possible to restore sight even when patients 
go on smoking. I appreciate how difficult it would be to stop 
using tobacco after so many years, especially as Dr. Watson and 
I shall be indulging rather liberally, and I can offer you certain 
brands which have proven most satisfactory even with highly 
susceptible persons. What do you say?” 

“It is nothing short of a godsend to me, Mr. Holmes. I cannot 
begin to express my gratitude.” 

“How about you, Inspector? Will you join us?” 

“I should be most happy, but unfortunately there are so many 
difficult cases at Scotland Yard that my conscience will not permit 
me to slip away just now. Thanks, nevertheless, Mr. Holmes, for 
your kind invitation. And now I’m afraid I must be off at once. 
Sir Goodfellow, I trust you will keep me posted on your progress. 
If I can be of further service, do not hesitate to call upon me.” 

With this little speech, the police official bowed himself out. 
I could not escape the conviction that for some reason he was 
disappointed. Perhaps it was professional jealousy. After he had 
gone, we completed the details for our departure, and set out early 
the next day. As I was to have charge of the medical treatment of 
Sir Goodfellow, I decided I had better brush up on toxic ambly- 
opia, for in spite of all my years of experience as private practi- 
tioner and army surgeon. I had never run across a single case. 
Accordingly, I fortified myself with a copy of Fuch’s Textbook 
of Ophthalmology, and also with volume III of Duke-Elder’s 
monumental work on diseases of the eye. These, together with 
a couple of older volumes from my own medical library and the 
monograph by Holmes, I felt would give me all the information 
I might require. 

Looking up the subject in Duke-Elder, I read the following: 


The clinical picture is very characteristic. The patient, usually a man 
of a little over fifty, complains that for some weeks his sight has grad- 
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ually and without apparent reason failed, so that now he finds difficulty 
in reading or doing fine work: he sees a mist before his eyes hanging in 
front of everything he looks at, which is less obvious in the dusk than 
in bright daylight. His color values, particularly for red and green, 
may have changed, and he may, for example, insist in all seriousness 
that his wife, despite her best endeavors, has lost her complexion and 
looks like a corpse. His breath usually smells strongly of stale tobacco, 
there may be a slight tremor of the hands, and questioning will usually 
reveal a recent illness, a period of worry and anxiety, or a vague ad- 
mission of deterioration in general well-being and activity. Objective 
examination reveals littlk—a normal fundus, with perhaps some slight 
pallor of the temporal side of the disc, while in advanced cases, accord- 
ing to Vogt (1921), the normal fibre-streaking of the maculo-papular 
bundle as seen by red-free light is replaced by an irregular mottling. 
Subjective examination elicits a diminution of visual acuity and a char- 
acteristic scotoma.+ 


After reading this very lucid description, I had an excellent 
picture of the disease, but there was one point on which I did not 
feel satisfied—the characteristic odor of the patient. Duke-Elder 
says “his breath smells strongly of stale tobacco.” I asked Holmes 
whether that was what he meant, but he said, no, it was a special 
odor that one did not get in other conditions. As I could find no 
reference of this kind in the works at hand, the matter disturbed 
me considerably. I strolled down to Soho Square and dropped 
into one of the bookshops. There I picked up a copy of W. G. 
Sym’s splendid book on Diseases and Injuries of the Eye, and on 
page 289 (third edition). I read, 


The patient is said to have a peculiar odor by which he may actually 
be recognized, but I cannot say that I recognize it myself. 


I confess that this made me exceedingly happy, because it con- 
firmed my faith in the remarkable powers of my friend Sherlock 
Holmes. 

You will no doubt be interested to learn that our patient made 
an excellent recovery and regained most of his vision in the course 
of the next few months. 


1W. S. Duke-Elder, Textbook of Opthalmology, C. V. Mosby Company, 
London 1932, Vol. III, pp. 3011-12. 


VI 


VISION 20/40 AND 10/20 


Tuer: Is altogether too much mystery concerning the figures used 
to indicate vision or, more accurately, visual acuity. Hence queries 
like the following are exceedingly common: 

“My boy tried to enlist in the Navy and was rejected because 
his vision was 10/20. Later he was examined for the Army, where 
they said his vision was 20/40 and accepted him. Seems to me it’s 
the same thing. Can you tell me what these figures mean?” 

Yes, 20/40 and 10/20 do mean the same thing, since both equal 
50 per cent; they are merely based on different systems of record- 
ing. It sounds complicated and is confusing unless one gets down 
to the bottom of the matter, and then it is quite simple. 

We begin with an individual whose sight is exceedingly poor. 
When his vision is so low that he can merely distinguish between 
light and dark, he is said to have light perception. This is recorded 
bP: 

The next man can recognize a hand moving in front of his face. 
His vision is reported as hand movements, abbreviated H. M. 

If he sees well enough to count fingers, his visions is noted as 
fingers at 1 foot, 2 feet, 3 feet, and so forth. It is written F at 1 ft., 
F at 2 ft., F at 3 ft. 

Those whose sight is still better are examined on test letters 
printed on charts according to a system devised by Snellen and 
known as Snellen charts. These test letters are of various sizes and 
are constructed on the basis of scientific experiments for deter- 
mining the visual angle. 

In order to understand what is meant by the minimum visual 
angle and how it is determined, we must imagine two small objects 
or two parallel lines somewhere out in space in front of us. If the 
two objects or lines are too close together, we see them as one. 
When they are separated just enough for the normal eye to see 
them as two distinct entities, then we have found our minimum 
visual angle. This is obtained by projecting imaginary lines from 
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the two objects out in space to the optical center or nodal point 
of the eye, near the back of the crystalline lens. The angle formed 
by the intersection of these imaginary lines measures one minute, 
hence the visual angle is an angle of 1’. Snellen’s test letters are 
printed within a square measuring 5 minutes; each square is divided 
into 25 smaller squares (Fig. 2) within which the component parts 
of Snellen’s letters are constructed. Since each of these small 
squares occupies 1/5 of the sides of the larger 5-minute square, 
each small square subtends an angle of 1 minute, or one visual 
angle. The size of the letters varies with the distance of the letter 
from the nodal point of the eye. 


& 
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Fig.2. SNELLEN Test LETTER 


In actual practice the matter works out as follows. Snellen 
charts (Fig. 3) consist of 8 or more rows of letters, the top row 
to be read at 200 feet; the next line is smaller and should be read 
at 100 feet; following these are rows for 70, 50, 40, 30, 20, 15, and 
10 feet, each line progressively smaller than the line above. The 
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Fig. 3: SNELLEN CHART FoR TESTING VISION 
(Courtesy of Bausch © Lomb) 


test letters which can be read by the average normal eye at a dis- 
tance of 200 feet measure 3% inches; the letters at 20 feet are % 
of an inch, and the intervening sizes are in proportion. 

The test is usually conducted at a distance of 20 feet because at 
this distance rays of light are virtually parallel and, assuming the 
eye to be normal, no effort of accommodation is required for 
reading. If the person under examination reads the letters on the 
20 foot line, his vision is 20/20 or normal. Suppose, however, the 
smallest letters he can recognize are those on the line which should 
be read at 4o feet; then his vision is recorded as 20/40. Finally, if 
at the 20 foot distance he can read only the largest letters—those 
read by a normal eye at 200 feet—then his vision is 20/200. You 
will note that the numerator of the fraction is always 20, that is, 
the distance from the chart at which the test is conducted. The 
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denominator is the distance at which the letters are read by the 
normal eye. To determine what per cent of normal vision the 
reader has, we reduce the fractions to percentages. Thus, if a per- 
son reads 20/50 with his right eye and 20/100 with his left, his 
vision is 40 per cent right and 20 per cent left. Some people have 
better than average normal vision. They can read 20/15, 20/10, or 
even more. Their vision is usually reported 20/20 plus. 

This method of recording vision is almost universal, but some 
countries use the metric system, with VI meters—approximately 
20 feet as the reading distance. A person with normal vision then 
gets VI over VI. 

The Navy uses a modification of the Snellen system, though 
the charts are the same. The person tested is asked to read the 
letters on the 20 foot line only, at the farthest possible distance. 
If the line is read at 15 feet, vision is recorded as 15/20, or 75 per 
cent; if at 10 feet, vision is 10/20, or 50 per cent. Obviously, 10/20 
in this system is equivalent to 20/40 in the other, each being 
reducible to 50 per cent. 

As all of these methods for determining visual acuity are sub- 
jective, the results depend entirely upon the answers given by the 
individual under examination. In view of this fact, the question 
naturally arises as to the reliability of the tests. Isn’t it possible 
for the examinee to give misleading replies? Yes, there are many 
occasions when this is done intentionally, as in examinations for 
military induction, and there are other instances when incorrect 
answers are made because of plain stupidity. Most of those who 
attempt deception seem to be under the impression that it is 
merely a question of their cleverness pitted against that of the 
oculist. Nothing could be further from the true situation, for 
actually it isn’t a matter of wits at all. For, besides these subjective 
tests, other methods are available whereby visual acuity can be 
ascertained most accurately by objective means. And it should be 
stated right here and now that these objective examinations can- 
not be faked by the examinee, since they do not depend at all upon 
what the subject says or does, but entirely upon what the examiner 
finds. It would be just about as sensible for a man who is six feet 
tall to claim that he is only two feet high as for a person who has 
good vision to try to convince the examiner that his sight is ex- 
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ceedingly poor. The physician has at his command many tests, 
devices and checks for measuring eyesight and unmasking malin- 
gerers; with their aid he can discover visual acuity accurately, and 
almost as readily as height or weight. 

When vision is tested for the purpose of correction with glasses, 
the examination is both subjective and objective. The latter con- 
sists first of a study of the anterior parts of the eye under powerful 
illumination by means of condenser lenses, the slit lamp or corneal 
microscope, and the ophthalmometer, an instrument for measur- 
ing the astigmatism of the cornea. Next the interior of the globe 
is investigated with the ophthalmoscope. This is done primarily to 
exclude fundus diseases but we can also discover the type and 
degree of refractive error with this instrument. However, optical 
errors are usually measured with the retinoscope. Essentially, the 
retinoscope is a plain circular mirror with a small peephole in the 
center. Light is reflected into the eye by means of the retinoscope. 
This produces an illuminated area on the retina and a shadow on 
either side of the band of light. The instrument is first rotated 
from side to side, and then up and down. When the eye is far- 
sighted, the shadow moves in the same direction as the retinoscope, 
but when the eye is nearsighted, the movement of the shadow is 
in the opposite direction to the rotation of the mirror. To deter- 
mine the amount of error, lenses of graduated strength are placed 
before the subject’s eyes until the shadow is reversed. In hyperopia, 
plus lenses are used for correction, whereas in myopia, minus 
lenses are employed. This objective testing, called retinoscopy, is 
exceedingly accurate. Nevertheless, it is followed by chart read- 
ing, in order to confirm the objective findings and to bring them 
to a finer degree of precision. Obviously, neither the problem of 
obtaining visual acuity nor that of correcting optical errors is a 
hit or miss affair, but definitely a scientific proposition; therefore 
attempts to feign defective vision are fruitless. 


Vil 


THE UNDEVELOPED FILM 


“I’m arrarp I don’t grasp this situation, Doctor. My daughter 
has suddenly lost her eyesight, yet you say her eyes are normal?” 

“That’s it exactly.” 

The following are the facts in the case. 

Miss L. S., age nineteen, was taken ill one night with a severe 
headache. The usual simple remedies were tried but without avail; 
in fact the pains seemed to increase with every passing hour. 
Finally, a physician was called in. By the time he had arrived and 
completed his examination, the hour was quite late—too late, as 
he said, to send anyone out with the prescription. 

“Have you a phone in the house?” 

“Yes, Doctor. There it is in the next room.” 

“Good. I'll call the pharmacist and give him the order. He can 
send the medicine over as soon as it is ready. dale one capsule 
every three or four hours until the headache is gone.” 

The physician stepped to the phone, a matter of only a few 
feet from the young lady’s bed and dictated the various ingredients 
of the prescription to the pharmacist. Then he returned to Miss 
L., gave a few final instructions, and left. 

The young lady took one capsule that night and the following 
morning when she awoke the sight of both eyes was gone. She 
couldn’t even distinguish between light and darkness. Naturally 
the family was terribly alarmed and wanted to call the physician 
back, but the patient objected. 

“I don’t like that Doctor. He ordered the druggist to put 
cocaine in the capsules.” 

“What makes you say that?” 

“I heard him tell the druggist when he was phoning the pre- 
scription.” 

Under the circumstances, the family thought it best to call 
another physician. The second doctor, upon hearing about the 
cocaine expressed great doubt. 
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“Nobody prescribes cocaine for a headache. I don’t believe 
there’s any cocaine in these capsules, but to make sure, I'll ask 
the pharmacist. He thereupon called the druggist and had the 
prescription read back. 

“Ah! Just as 1 told you. There’s no cocaine in the medicine— 
just a few simple drugs. The only one of any importance is a 
small dose of codein.” 

“That’s it,” broke in the young ance “TI heard him order it. It 
makes people blind.” 

“But Miss L., cocaine and codeine are not the same and in fact 
the action of one is quite different from that of the other.” 

This explanation had no effect whatever on the young lady. 
She still insisted that there was cocaine in the capsules. 

“Perhaps it would be advisable to have the medicine analyzed,” 
suggested her father. 

The doctor concurred and the capsules were tested by a 
chemist, but there was no cocaine present. The patient was told 
that there wasn’t the slightest trace of this drug in her prescrip- 
tion. Nevertheless, her blindness persisted. The doctor, completely 
at a loss but suspecting some ocular disease, insisted that an eye 
specialist must be consulted without further delay. 

After the oculist had obtained the history of the case, as just 
stated, he proceeded with his examination. He noted that the 
patient could not take a single step unaided. Even with someone 
leading her, she had a tendency to bump into things. Her upper 
lids were drooping, as though she were in a quiet sleep and when 
the doctor requested her to open her eyes, she made several abor- 
tive attempts without success; if anything, the eyes seemed to close 
more tightly, for she developed a sort of spasm of the lids. Then 
the physician separated her lids and flashed a strong light into her 
eyes, but in answer to his questions, she was unable to tell when 
the light was on or off. It was evident that the patient saw abso- 
lutely nothing. The ophthalmologist continued making observa- 
tions. He found that it was difficult to keep the young lady’s 
eyes open; he examined her pupils and saw that they were unequal 
but reacted to light, as the normal eye should; furthermore, that 
when a light was thrown into one eye, the pupil of the other eye 
contracted. This test known as the consensual reaction, is also 
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present in normal eyes. While making these observations, the 
physician noted that there was no external redness or inflamma- 
tion in either eye. Next he took a whisp of soft cotton and brushed 
it gently against the cornea of each eye, but there was no winking 
or other response, indicating that they were anesthetic—a very 
abnormal condition. After this the eye specialist gently pressed 
his fingertips on each closed lid to test the hardness of the eyes. 
The tension was not increased, hence there was no glaucoma. 
Neither was it decreased—thus excluding degenerative disease. 

Then the patient was taken into the dark room where the 
interior of the eyes was carefully studied with the ophthalmoscope, 
but no evidences whatever of any pathological changes were 
found. The retina, optic nerve and all the other structures were 
normal (Plate I). By this time the ophthalmologist had made his 
diagnosis and if he had been one of those highfalutin eye special- 
ists, he might have said, “I am:satisfied that your daughter’s eyes 
are normal. She is probably suffering from some nervous disorder 
and I would suggest that you consult a good neurologist.” In the 
meantime, the father would probably be saying to himself, “My 
girl’s eyes are O. K. That’s great. The only trouble is she can’t 
see.’ But this specialist was one of the plain, ordinary variety, who 
felt that primarily he was a physician, and therefore it was his 
duty to do more than tell patients what was not wrong, so he 
decided to investigate further. His next step was to look into her 
past history more thoroughly, inquiring into her habits, sleep, 
appetite, menstrual periods, past illnesses, etc. He learned that she 
had more or less constant headache, pains in the abdomen at vari- 
ous times, some insomnia and “wild, fantastic” dreams. The head- 
aches, she said, were not frequent, but when she did get one, it 
was always, “boring, and right down the middle line.” She very 
often had a fullness in the throat, “a sensation of choking or 
strangulation and difficulty in swallowing.” But what about 
cocaine? Had she ever had any? No, but she had heard that cocaine 
makes people blind. All this and a lot more was elicited from the 
patient, who was loquacious on some matters and reticent on 
others. Then the doctor tried her tendon reflexes. Her kneejerks 
were markedly exaggerated and there was a distinct tremor of 
her tongue, eyelids and fingertips, when she held her hands out- 
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stretched in front of her. Lastly, he tested the sensitivity of her 
skin by touching various spots with the point of a pin and dis- 
covered that almost the entire right half of her body was 
anesthetic. 

_ With this additional information, he felt safe in diagnosing the 
young lady’s trouble as due to hysteria. ““This means,” said he to 
the father, “that your daughter sees, but what she sees does not 
register in her mind. In other words, it is just as though you 
“took” a roll of pictures with your camera and looked at the 
film without developing it. All you would have would be a blank. 

“Now the next point is, what to do about her blindness. Ob- 
viously it was brought on by her belief that there was cocaine in 
the capsule she had swallowed. But, you will say, “why didn’t the 
blindness disappear when she was assured that she had not taken 
any cocaine?” The answer. is because of her hysteria. We can 
rarely predict the mental reactions of hysterical persons.” 

“This brings up the question of treatment, for we must try to 
get her sight back. In hysteria it is sometimes possible to restore 
the vision just as quickly as it went, but in other instances, it may 
take months or even years. I shall try a method which I have often 
found to be successful.” 

Naturally, the patient was not present during the preceding dis- 
cussion, but now the doctor called her in, and addressing the 
father said, 

“It will be necessary for you to put these drops in her eyes 
three times a day. The sight will return gradually, but by the end 
of the week, she will be able to see perfectly well again. In the 
meantime it will be important to keep a close watch on the eyes. 
Come in again tomorrow, but be sure to put the drops in as I have 
told you.” 

The young lady regained her sight completely within the week. 

What was in the drops? 

Aqua fontanis. 

If you don’t know what this is, call it just aqua, or better still, 
plain water. 

Before dismissing this subject, it is well to make certain further 
observations. To begin with, the eyes are not affected in all cases 
of hysteria; as a matter of fact, in a small percentage only. Further- 
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more, the blindness is not necessarily total, nor does it always 
strike both eyes. Sometimes the victim sees fairly well when look-— 
ing straight ahead, but nothing to either side, or above or below; 
it is just as though he or she were looking through a tube. Some- 
times half of the field of vision of one or both eyes is cut off. Color 
vision is not infrequently lost, reduced, or reversed, in which case 
the field for red is larger than for blue. The muscles which move 
the eye may be involved from so-called hysterical paralysis, and 
then the patient is cross-eyed and sees double. Scotomata or blind 
spots are quite common, and they may change from time to time. 
In fact, one of the characteristic features of hysteria, whether 
affecting the eyes or other parts of the body, is the tendency of 
the signs and symptoms to vary, disappear and reappear. Most 
subjects are women and young girls, but the male sex is by no 
means immune. Thus it is apparent that hysteria is a disease of 
many phases and hence not always easily diagnosed. 

A case comes to mind that presented considerable difficulties. 
The patient was a girl of twelve. One morning, as she was prepar- 
ing to go to school, she complained of a sick feeling in her throat 
and stomach. This was followed shortly by an attack of vomiting. 
Mary was put to bed and remained there for the day, but at about 
three o’clock she seemed to be quite well. The next morning, 
shortly after breakfast, she had another attack of nausea and 
vomiting and was again put to bed. The family physician was 
called in and decided that the girl was suffering from acute in- 
digestion, probably due to eating something that had upset her. 
None of the other members of the family was affected, notwith- 
standing the fact that there were younger brothers and sisters. 
The physician thought it would be advisable to keep the patient 
in bed for a couple of days, and then if she felt better she should 
return to school after being up and about for a day. Accordingly, 
Mary was kept home for four days more, and on the fifth day, 
was sent back to school. When the class work began, the girl com- 
plained that she could not see anything written on the blackboard, 
nor could she see to read or write. For the next few days the con- 
dition remained unchanged and the teacher sent word home that 
the girl’s eyes required attention. Accordingly the patient was 
taken to an ophthalmologist for examination, but no signs of any 
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organic disease were present, and the trouble was diagnosed as 
hysteria. The physician prescribed some medicine to be taken 
internally and advised that Mary be kept in bed. This was faith- 
fully done for two weeks without any signs of improvement. 
Then, at the suggestion of a neighbor, another oculist was con- 
sulted. He, like his predecessor, also found that the eyes were 
normal, but he failed to discover any confirmatory evidences of 
hysteria, either in the eyes or in the system elsewhere. He there- 
upon proceeded with his examination along different lines. 

The doctor asked Mary to walk across the room and back sev- 
eral times. She did this quite easily. He had her repeat this test with 
her eyes closed, and noted that she had great difficulty, because 
she bumped into things. Next he had her walk again with her eyes 
open. While she was doing so, he held a yardstick in her path 
fairly close to the ground. The patient carefully avoided the stick 
SO as not to trip over it. “Ah! You see the stick, don’t you?” 

“Oh, yes, I can see the stick, but I cannot see to read or write.” 

“Very good. Let us try some letters that are as big as the stick.” 

The physician then brought her within three feet of a chart and 
covered up the left eye. 

“Now, what is the big letter on the chart?” 

“T don’t see it. I can’t make it out.” 

“But you were able to see the yardstick close to the floor, and 
that isn’t as easy to see as this chart which is in a bright light.” 

Silence. 

“Now, let’s try the other eye.” 

The doctor then covered the right eye and the young lady 
easily read E, F, P, the first two lines on the chart. 

“That’s fine, your left eye is better than your right, isn’t it?” 

“Yes, Doctor.” 

“Very well, Mary. Cover your left eye again and come up 
closer to the chart until you can read the top letter with the right 
eye.” 

She walked up until she was within one foot and was able to 
read the big E. Then the doctor gave her a different chart, and » 
with some hesitation she read the top letter F at the same distance. 

“Let us now repeat the tests in another way at the same dis- 
tance.” 


76 Your Eyes Have Told Me 


The physician placed his patient before a mirror, three feet 
away. Then he held a reverse chart behind her, and without dif- 
ficulty she read the upper two lines. Of course Mary did not 
know that she had just read at double the previous distance, for 
it was 3 feet from her chair to the mirror, and 3 feet more from 
the mirror to the chart. Having satisfied himself that his patient 
saw more than she was willing to admit, the doctor made several 
tests with prisms, lenses of various strengths, and red and green 
glasses and letters, all planned to make the subject read with either 
the right or the left eye as the examiner chooses, without knowing 
which eye is registering the impression. As a result of these trials, 
it was apparent to the oculist that Mary could read even the 
smallest letters on the chart; in other words she was not suffering 
from hysteria, but was malingering. Further questioning of the 
girl then elicted the fact that she had had a falling out with the 
teacher. Mary was not doing so well in mathematics and was afraid 
of being left back. She did not wish to say anything about this at 
home, so she decided to stay away from school and evolved her 
own technique for doing so. Hysteria is not always the disease, 
even though the eyes are normal and the patient does not see. 
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OLD NOTIONS DIE HARD 


Ir aLways distresses me to have to tell a patient that he has 
cataract; not because cataracts are the most terrible affliction in 
the world, for they are not, but because the diagnosis always pro- 
duces a profound emotional shock in the patient. There is a wide- 
spread belief that cataract means the swift inevitable approach 
of blindness. This is not the case, and I am always careful to pre- 
face my diagnosis with explanation and reassurance. But old 
notions die hard. 

Miss G. came to me for relief from eye fatigue and headaches. 
She had farsighted astigmatism which was easily corrected by 
suitable lenses, and when she came to have them checked after 
wearing them for a few weeks, she reported joyfully that her 
headaches had vanished. I suggested that she have her eyes ex- 
amined once a year to keep track of the changes that may occur. 

One day about a year later, my office telephone rang and the 
operator said, “Long distance.” Miss G. was calling me from 
Philadelphia. Hysterically, with sobs and tears, so that it was 
almost impossible to understand her, she conveyed to me that 
something terrible had happened, that she must see me at once, 
that she was taking the next train to New York, and that I must 
on no account leave my office until she got there. I tried to find 
out what was the matter—she couldn’t talk about it. I offered to 
refer her to several excellent Philadelphia oculists—she wouldn’t 
hear of it. “No, no, ’m coming. Be sure to wait.” She hung up. 

A few hours later she burst in upon me. There was no sign of 
injury to her eyes, though they were swollen and red from weep- 
ing. 

“Oh, Doctor!” she gasped. 

“My dear young lady, what is it?” 

“[ve got cataracts! Didn’t you know it? Didn’t you see them 
when you examined me? Oh, I'll get blind! What shall I do?” 

Mentally I cussed the blooming idiot who had precipitated 
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her hysterics. After a while I got the story. She was living in 
Philadelphia now, and when the time came to follow my advice 
of an annual checkup, had gone to a local oculist. While examin- 
ing her the doctor dictated his findings to his secretary and sud- 
denly the patient was roused to frenzy by hearing him enunciate 
the dread word “cataract.” She jumped up, refused to go on with 
the examination, rushed out of the office and telephoned me. I had 
treated her family for years and in her extremity she instinctively 
turned to me. Now she besought me to assure her that she didn’t 
have cataracts. 

But I couldn’t do that, for she did have cataracts. I tried to tell 
her that they were not dangerous. I soothed her as best I could. 
I showed her that I had written on her card “congenital cataracts.” 

“So you did know! Then why didn’t you tell me? Why didn’t 
you do something? My aunt has cataracts. She’s almost blind and 
getting worse. And now I'l] be blind too!” She continued to weep 
bitterly. . 

It was a hard job to convince her that her pinpoint congenital 
cataracts—which were virtually cataracts in name only—would 
never cause her the slightest trouble or even discomfort; that tiny 
cataracts of this type invariably remain stationary; that she had 
in fact been born with them. I managed to ease her mind some- 
what but even today, many years later, I feel sure that there are 
moments when she suspects that I have withheld from her some- 
thing she ought to know and will find out to her cost some day. 

Miss G. is an exceptionally nervous person, so her case cannot 
be regarded as typical. Still, there are thousands upon thousands ~ 
who share her delusion on the subject of cataracts. Ignorance 
fosters quackery and the absence of a sure cure promotes the 
rise of countless fakes. 

Nowadays “cures” are taboo in advertising, so we have 
“remedies” and most of them flourish as “unexcelled remedies.” 
New ones crop up constantly and are sold to an accompaniment 
of pseudo-scientific gibberish. It is comparatively easy to prove 
that So and So’s “Bunk” doesn’t cure, but difficult to disprove its 
value as a remedy since gullible people are always ready to testify 
that “Bunk” has helped them. This applies to a tremendous num- 
ber of ailments that human flesh is heir to, and cataract is one of 
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the outstanding examples. Hardly a week goes by that someone 
doesn’t ask his druggist or even his oculist about some wash, pill, 
or drops, supposed to be a sure-fire cure for dissolving that film 
off the eyes. Usually he has heard that it has worked wonders on 
“a friend of a friend.” 

Yes, old notions die hard, particularly when they are fostered 
by interests which profit by keeping them alive. From time im- 
memorial man has been afflicted with cataract and through the 
ages cures have been sought, running the gamut of prayers, in- 
cantations, lotions, potions, massages, exercises, lenses, electric 
treatments, diets and what not. The laying on of hands and touch- 
ing the blarney stone have cured as many ‘as the other measures. 
What a happy hunting ground for quacks and charlatans! How- 
ever, the search has by no means been limited to fakers for hun- 
dreds of legitimate practitioners have made careful, painstaking 
experiments and investigations not only to discover a remedy, but 
also to ascertain the cause and if possible prevent the formation 
and development of cataracts. 

Of all the popular procedures for the removal of cataracts the 
most widely used are washes and drops “to dissolve the film over 
the eye.” No medicine ever has or ever will wash away a cataract 
for the simple reason that a cataract is not a film over the eye, 
but an opacity within the eye. Inside the eye and behind the 
cornea or glassy window lies the crystalline lens within its mem- 
branous capsule. Under normal conditions both the lens substance 
and the capsule are crystal clear and transparent. 

It would be well worth while to obtain the eye of a pig or a 
calf from the butcher. Cut it open and examine the crystalline 
lens for yourself. You will find it resting in the jelly or vitreous 
humor of the eye. You will note that it is shaped exactly like a 
biconvex glass lens and is the size of a large pea. It will probably 
be cloudy, because after death the eye loses a good deal of its 
transparency. If you hold the lens opposive: an electric bulb, it will 
focus the rays of light like a “burning glass.” 

What is a cataract? When you make the experiment just de- 
scribed, you will be handling a cataract, for a cataract is any 
clouding of the lens or its capsule. If the opacity were on the 
surface of the cornea, there might be some sense in trying drops 
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and washes, but in view of the fact that it is not there, we can 
readily understand why such medicines have never cured it. Those 
who advocate internal remedies believe they may thus be able to 
absorb the cloudiness in the lens, but that has never worked either. 
Nor have any of the other methods been more successful. 

Why does the crystalline lens develop cataract? We know that 
this occurs in apparently healthy people past middle life. This is 
the usual variety, known as senile cataract. Diabetics, too, often 
develop cataracts. The use of certain drugs, such as dinitrophenol, 
which is taken for reducing, is not infrequently followed by 
opacification of the lens. Workers who are exposed to consider- 
able heat, such as puddlers and glass blowers, are also subject to 
cataract. Injuries to the eyes and certain eye diseases, such as irido- 
cyclitis, glaucoma, high myopia, and detachment of the retina are 
often complicated by clouding of the lens. All these facts are well 
known and still the etiology of cataract is shrouded in mystery. 
The consistency of a cataract is different from that of the normal 
crystalline lens, and we know that the slightest break or opening 
in the capsule which allows the aqueous humor to come into direct 
contact with the lens proper, is followed by opacification of the 
lens. Experiments on rats and other animals have demonstrated 
that withholding certain vitamins from the diet will lead to the 
formation of cataracts. This led to the dietary theory of cataracts, 
which in turn brought forth the attempt to prevent and cure them 
by the administration of special vitamins. This line of investigation 
appears to hold forth considerable promise of an ultimate solution 
to the problem but there are still many questions unanswered. 

Traumatic cataracts develop within a few days but the senile 
and most other types mature quite slowly. Some require months, 
others take years, and there is no knowing in advance how long 
the course will be. In the beginning there are one or several cloudy 
spots or streaks which later coalesce until the bulk of the lens and 
the capsule become opaque. Some cataracts are gray, some whitish, 
still others are yellow or black. 

To date the only successful method for getting rid of cataract 
is surgery. The eye must be cut open and the cloudy lens ex- 
tracted. The operation is perhaps the most delicate of all surgical 
procedures. There is always danger of loss of the vitreous jelly or 
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of injury to other parts of the eye, and sometimes the operation is 
followed by serious complications—severe retinal hemorrhage, 
uveitis, glaucoma, or detachment of the retina. In such cases the 
eye usually goes blind. 

The operation may be performed by removing the lens and 
capsule or by opening the capsule and extracting the cataractous 
lens. The former, known as the intracapsular method gives the 
more perfect, result, but it is also the more difficult. When the 
capsule is left within the eye, it may become cloudy, and then 
we have another cataract, called “after cataract.’ This then re- 
quires a new operation. Because of all these difficulties and risks 
it is not customary to operate a cataract unless vision in the other 
eye is pRCarHag pee Furthermore, before a cataract is operated 
it must be “ripe” or mature, that is, practically total. Immature 
cataracts are usually too soft for successful removal. 

Some cataracts, like those that so terrified Miss G., require no 
treatment whatever. They consist of a tiny, pin point congenital 
opacity in the lens which almost never grows larger and rarely 
interferes with vision. Persons with such cataracts can go through 
life in perfect comfort and need never be aware of their existence. 
It would indeed be better if such cataracts were known by some 
other name, for, Shakespeare notwithstanding, in this instance the 
name makes a difference. 
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NOT FOR VANITY ALONE 


Ir 1s about twenty-five years ago that Dick popped into my office 
one morning with the strange request that I remove his right eye. 
Dick was twenty-three, tall, well-developed, with a handsome 
profile. It was only when you looked at him full face that you 
got a shock. In childhood he had sustained an injury which not 
only destroyed the sight of one eye but left a disfiguring scar on 
the cornea—a white scar directly over the center, so that one pupil 
was jet black, the other glistening white. The effect was hideous, 
almost terrifying. Dick had already suffered a good deal from 
this misfortune. At school the boys had called him cock-eye, 
google-eye, fish-eye, and other equally humiliating nicknames, and 
as he grew older he could not help noticing that often people did 
not look straight at him when they talked with him. Now some- 
thing had happened that forced him to the conclusion that he 
could not go on with it. What was it? Vanity? Girls? We shall see. 

Dick had gone into the millinery business and had studied it 
from the bottom up. He had finally become a salesman and felt 
that he had real sales ability. But he turned out to be a failure. The 
buyers were all women. When Dick tried to offer his wares, the 
ladies took one look at him and refused to see his line. A fellow 
with less gumption would have thrown up the sponge and re- 
treated into the shelter of an inferiority complex. But not Dick. 
He wanted the unsightly eye out. 

But we didn’t remove it. We hit upon another solution which 
proved more satisfactory. Dick of course was figuring on a glass 
eye, but a glass eye, with all its advantages, is a nuisance; it has to 
be taken out at night and the eye socket must be constantly 
guarded against infection and soreness; it is rarely a perfect match 
and never moves in complete harmony with the natural eye. So 
in Dick’s case we decided to keep the blind eye but get rid of the 
ugly pupil. This was done by tattooing it with black India ink. 
The job turned out very well. Even on close examination no one 
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could tell. In many cases the tattooing must be repeated after a 
few years because the color fades out, but in this instance it held 
fast. This simple procedure completely changed the tenor of 
Dick’s life. 

As you would naturally expect, the majority of persons who 
seek the aid of cosmetic surgery are women, since pulchritude is 
a matter of greater concern to them. Quite a number of these 
cases come to mind, particularly that of a young lady who was 
born with an imperfectly developed eye. The left eye was normal 
but the right was only about half size—a condition called con- 
genital microphtalmos. It was also blind and therefore not only 
useless, but actually disfiguring. The mere fact that a person’s eyes 
are unequal in size doesn’t sound like anything especially hideous, 
yet any perceptible dissimilarity between the two makes an 
enormous difference in one’s looks. And what is more enticing 
than a lovely face? 

Aside from this defect, Eileen was entirely normal and beautiful. 
There was absolutely no advantage in retaining this diminutive, 
blind eye, so we removed it and fitted her with an artificial eye 
instead. After less than a week in the hospital, the young lady 
emerged a new person into a changed world. She wore a black 
patch for a few weeks until everything was nicely healed. There- 
after, it was no longer necessary to hide one side of her face. She 
could look at everyone with a happy smile. And the change had 
a wonderful effect on her mother too. I think it is no exaggeration 
to say that it added years to her life. The daughter is an accom- 
plished violinist. Her skilful performances together with her 
charming appearance make a splendid impression on her audiences. 
I am sure that not a soul suspects that she has a glass eye. Yet 
without it, her professional career would be impossible and her 
ambition in life would be frustrated. 

You have probably heard of “invisible” glasses, otherwise known 
as contact lenses. These thin shells are placed directly against the 
cornea and are held in position by the eyelids. When such lenses 
are worn, the eyes look just as natural as when no glasses are used. 
Hence, there is quite a demand for “contacts,” especially from 
those who are much concerned about looks. But don’t let yourself 
run away with the idea that all these people are just conceited, 


84 Your Eyes Have Told Me 


even though you may have heard that Hollywood actresses and 
stage celebrities have gone in for this new “craze.” Actually “in- 
visible” lenses are more than a fad, and they are not even as new 
as most folks believe. They have been known to the medical pro- 
fession for more than fifty years. The earlier contact shells were 
stock lenses made of blown glass and consequently fitted poorly 
and were uncomfortable. More recently they are designed to fit 
comfortably by taking a mold of the anterior surface of the eye- 
ball, and instead of glass, plastics are now employed. Despite these 
improvements, there are still some serious drawbacks to their wide- 
spread use. Contacts are quite expensive; they cannot be worn 
for more than a few hours at a time, because of the irritation 
which they produce, and finally, they are not suitable for all types 
of optical defects. However, they are very serviceable in high 
degrees of nearsightedness and astigmatism; also after cataract 
operations, and particularly in cases of marked distortion of the 
cornea, such as is found in keratoconus, a condition in which the 
cornea is so weak that it bulges out like a cone. When any of 
these defects are corrected with ordinary lenses, the glasses are 
thick, heavy and unsightly. Can you blame anyone for trying to 
escape these handicaps? In some instances, particularly high 
myopia and keratoconus, those who wear contacts actually see 
better than with regular lenses. 

There are other cosmetic procedures in ophthalmology which 
contribute in an important way toward happiness. A drooping 
upper lid, an everted lower one, a crossed-eye, a protruding globe, 
a wart, a mole, a scar, blotchy baggy skin around the eyes, all are 
unsightly. Don’t be too hard on those who seek to make their 
deformities inconspicuous. It isn’t always vanity alone that moved 
them, but if it is, what’s wrong with that? One’s sense of one’s 
own appearance may have immense implications for self-con- 
fidence, emotional and mental balance, and all the successes and 
failures of a lifetime. 


x 


THE SIAMESE TWINS 


AccorpInéG to the legend, when one of the Siamese twins became 
ill, the other sympathetically developed the same symptoms. Our 
eyes do likewise, but by no means to the same extent. If you get 
a cinder in your right eye, your left will blink and tear until the 
foreign body is removed. If a person receives a blow in one eye, 
he will have difficulty in keeping the other open and will feel 
discomfort in trying to read with the uninjured eye. These are 
examples of sympathetic irritation but not of disease in the eye 
which was not hurt. Sympathetic irritation appears immediately 
after the injury and usually disappears as soon as the injured eye 
has recovered. 

There is however a peculiar malady called sympathetic oph- 
thalmia. Unlike sympathetic irritation, it does not set in imme- 
diately after the injury but weeks, months, even years later. In 
order to get a good picture of this strange affection, let us briefly 
review the record of an actual case. The injured eye is always 
designated the exciting eye and the uninjured eye, which acquires 
the inflammation at a subsequent date, is known as the sympathiz- 
ing eye. 

On April 3 Charlie B., a lad of eleven, was struck in the right 
eye by a sharp piece of metal. It made a small wound in the 
cornea, so small that it could barely be seen without the aid of a 
magnifier. The eye soon became inflamed and painful despite the 
fact that the wound did not show any pus. Within a couple of 
days an exudation of tiny “mutton fat” spots could be seen on the 
iris, the anterior surface of the lens and the posterior surface of 
the cornea. The iris looked swollen and muddy, the pupil reacted 
sluggishly and instead of being circular was irregular in outline. 
Charlie was compelled to remain in a darkened room, for the 
moment he stepped into the light, his eyes watered and the pain 
increased. At night it was more severe. Vision became hazy and 
continued to grow more so as the days rolled by. 
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The inflammation in the right eye persisted with some re- 
missions for nearly seven weeks. In the meantime the left eye was 
normal but on May 20 it became irritable, reacting to light with 
marked discomfort and an excessive flow of tears. During the next 
few days it also became painful and continued for nearly a week. 
Then the trouble quieted down in both eyes. The pains ceased 
and the redness subsided but vision failed to improve and the right 
eye was still sensitive to touch. 

About June 5 both eyes suddenly became painful and the left 
felt worse than the right. The lightest touch upon it was agoniz- 
ing. Within a few days the eyes were again red, but while the 
inflammation in the right eye was limited to a pink ring around 
the cornea, in the left eye it extended all over the normally white 
sclera and was a brighter red. Vision began to fail rapidly and 
from this point on, the sympathizing eye passed through the same 
stages as had previously affected the exciting eye. The exudation 
within the anterior chamber was thick and profuse. The pupil 
contracted, became irregular and was bound down with adhesions. 
The optic fundus could not be clearly visualized because of dense 
opacities in the vitreous. By the end of another month vision in 
the uninjured eye was considerably lower than in the eye which 
had sustained the accident. Eventually the left eye shriveled up 
and became totally blind. 

There is much about sympathetic ophthalmia that we do not 
know. How, for instance, does the infection travel to the sympa- 
thizing eye? There are a number of theories but none has yet 
been proven entirely satisfactory. Certain facts, however, are well 
established. First among these is the high susceptibility of children. 
Second, there is always an interval of from two to eight weeks 
between the time of injury and the onset of inflammation in the 
sympathizing eye. However, the entire process may be dormant 
for months or even years and then suddenly flare up. There are 
cases on record in which the uninjured eye did not become in- 
fected until twenty years after the accident to the exciting eye. 
Third, sympathetic ophthalmia is more apt to follow a punctured 
wound in the cornea, such as may be made by a pen or a fork, 
especially when the injury is at or near the sclero-corneal margin, 
where the iris may become involved. It is even more likely to set 
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in when a foreign body is retained within the globe but it never 
follows spontaneous perforation of the cornea, such as occurs in 
corneal ulcers. 

Sympathetic ophthalmia is a dreadfully serious disease. There 
is only one absolutely certain way to prevent it—enucleation of 
the exciting eye. This, to be sure, is an exceedingly drastic step, 
which is undertaken only when the wounded eye has been so 
severely injured that there is little chance of its ever recovering 
useful vision, or when there are strong indications that sympa- 
thetic ophthalmia is likely to develop. However—here is the 
difiiculty—the exciting eye must be removed before sympathetic 
inflammation has started in the uninjured eye. After the second 
eye shows evidence of uveitis it is too late. It must often be a 
matter of the physician’s judgment and his serious responsibility 
to do or not to do. 


THE LADY WITH THE HARD EYES 


Harp EYES are popularly associated with hard characters. Cheats, 
cutthroats, and gangsters are said to be hard-eyed, and on the 
screen they generally are. But the eye is not necessarily the mirror 
of the soul. It is possible to be kind, honest, generous, and still have 
hard eyes. This was the case with the unfortunate Mrs. E. 

It came about quite suddenly and at a time when she had been 
feeling particularly well and happy. Mr. and Mrs. E. had just 
celebrated their silver wedding. Surrounded by children and 
grandchildren, and a large circle of relatives and friends, they 
had looked back upon their married life and found it good. After 
a gay party full of excellent food and drink, high spirits and 
joyful emotions, they retired to bed in a state of hazy beatitude. 

But the next morning Mrs. E. awoke with a violent headache 
and nausea, and vomited as soon as she got out of bed. This did 
not alarm her. She merely felt somewhat chagrined at having to 
pay so heavily for a little fun and overindulgence—too much 
pastry, perhaps, too many cocktails, too much excitement. Well, 
it had been worth it. She took a couple of aspirin tablets and 
went back to bed with an electric heating pad above her right 
eye, where the pain was most severe. She kept this up all day, 
resting and refraining from food. 

But the sickness and suffering did not subside, except for a 
few minutes at a time. The sharp, shooting pain bored into her 
right eye and ear and spread to her teeth and forehead. Even in 
the darkened room she had to keep her eyes shut as the least ray 
of light increased the pain. When the doctor came, he noted the 
somewhat inflamed appearance of the eye, which he ascribed to 
congestion caused by the long application of the heating pad. 
Ears, teeth, and sinus seemed normal. A severe attack of neuralgia, 
he thought, possibly migraine. He prescribed a restricted diet and 
something to relieve the distress, but the next morning he found 
his patient exhausted after a sleepless night and frantic with pain. 
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The eye was more inflamed than the day before, the cornea was 
dull, the pupil somewhat enlarged, the sight poor. Mrs. E. insisted 
that she couldn’t see at all with her right eye, and in truth she 
could not even recognize faces. 

An eye specialist was then called in consultation. He heard the 
history of the case and asked a great many questions. He elicited 
the fact that during the past six months Mrs. E. had had several 
attacks of blurred vision and that she sometimes saw colored halos 
around lights. He looked for a moment at both eyes and then felt 
them with the tips of his index fingers. Next he examined the 
cornea, pupil, and iris with a strong light and a powerful magni- 
fier, and with an ophthalmoscope studied the interior of the eye. 
He also tested the patient’s vision and found that with the left eye 
she could tell the number of fingers he held up at twenty feet, but 
with the right had difficulty in getting the correct count even at 
a distance of two feet. As the sight of both eyes had always been 
good, it was apparent that vision had fallen off drastically during 
this attack. ; 

The specialist learned from his examination that the tension in 
the right eye was definitely elevated. This together with the other 
ocular evidence, plus the history of the case convinced him that 
Mrs. E. had an acute glaucoma or hardening of the eyeball. An 
operation at the earliest moment possible was necessary to prevent 
total loss of sight. 

At the hospital she underwent further tests, one with a small 
instrument called a tonometer, a special device for measuring the 
hardness of the eyeball. After anesthetizing the eye, the oculist 
carefully placed the tonometer on the cornea and the tension was 
recorded on the scale. The precision instrument supported the 
diagnosis made by the specialist’s sensitive fingers. The intraocular 
_ pressure of the left eye was considerably above the normal. If this 
condition had been allowed to continue, the pressure would have 
produced atrophy of the optic nerve and consequent blindness. 
Furthermore, the other eye in all probability would soon have 
hardened also and eventually Mrs. E. would have been totally 
blind. 

Before discussing treatment, let us consider this matter of 
hardening of the eyeball. Most people are more or less familiar 
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with hardening of the arteries, the disease called arteriosclerous, 
but there are many who have never heard of glaucoma. 

A healthy eye must be neither too soft nor too firm, the intra- 
ocular tension must be just right. This tension can be determined 
in two ways. One is to feel the eyes almost as one would feel a 
grape. As it isn’t possible to take the eye out and squeeze it between 
the fingers of one hand, we test the tension by placing the tip of 
the index finger of each hand on the closed upper lid and pressing 
gently down on the eyeball. If we feel a wave as though fluid 
were passing from one finger to the other, the tension is usually 
normal. ‘The oculist trains himself year after year, by feeling the 
tension of every eye that comes under his care for any reason 
whatever. As a result of this practice on thousands of healthy eyes, 
his finger tips become so keen that he is able to detect even a small 
rise in intraocular tension. When the eyeball becomes very hard 
almost anyone, even though he has never tried before, can note 
the increased tension by comparison with a normal eye. I am not 
suggesting that laymen go around palpating eyes for the purpose 
of attempting a diagnosis but merely illustrating the fact that the 
eye may become almost as hard as a rock. For practical purposes 
it requires considerable experience to estimate variations in in- 
traocular pressure correctly. 

The second way of ascertaining intraocular tension is to meas- 
ure it with the tonometer. There are several types of tonometers 
in use. The most popular is the one invented by Professor Schiotz 
of Norway. By means of the tonometer we can determine not 
only whether the eye is harder or soften than normal, but how 
much. The tonometer gives the intraocular pressure in millimeters 
of mercury. The normal eye usually registers between 15 and 
25 mm. The glaucomatous eye may go up to 100 mm. These two 
ways of determining tension are comparable to the two methods 
for ascertaining whether a patient has fever. We can touch his 
skin and estimate roughly a rise in temperature. To measure the 
exact degree of fever, we employ a thermometer. 

A small increase in tension is arbitrarily indicated by the 
formula T-++1; a moderate rise by T-++2, and a considerable eleva- 
tion by I-+3. Other factors being equal, the greater the tension, 
the more serious the consequences. 
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Mrs. E.’s case is characteristic of the acute congestive form of 
glaucoma. There are other types which are different in many re- 
spects, but all have two features in common: hardening of the 
eyeball and eventual blindness unless they are properly treated. 
In the chronic, so-called simple variety the victim suffers no pain 
and the eye does not become inflamed. The only complaint is of 
decreasing sight, which does not occur suddenly as in Mrs. E.’s 
case, but gradually over a period of months or years. Throughout 
this span the only other unusual phenomenon is seeing colored 
halos around lights, but this does not happen in all cases and even 
when it does, is not a constant symptom. Simple, chronic glaucoma 
may at any time flare up and become acute and painful, but on the 
other hand it may go on for years as a quiet destructive process. 

Its serious and insidious nature is illustrated by the following 
incident. One of my patients came in for a routine examination 
accompanied by a friend, a man in his early forties, who said he 
also wanted to be examined. “I am happy to see your optic nerves 
looking so nice and healthy,” I remarked to my old patient, after 
I had studied the interior of his eyes. “Doctor,” exclaimed the 
other man, “if you can say the same about my optic nerves, I'll 
write you a check for $25,000.” But I couldn’t. He had a partial 
optic atrophy in each eye due to chronic simple glaucoma. His 
sight was reduced to about 25 per cent of normal. “Why did you 
let it go so far?” I asked him. 

“Well, it was this way, Doctor. I was very busy. I am a stock 
broker, or rather I was. At present I’m involuntarily retired. I 
knew my eyes were failing and that I should have them examined 
but they didn’t ache or pain, so I kept putting it off. I guess I was 
too busy making money. I made a lot and now Id give it all to 
get my sight back.” 

‘Had he come sooner his sight in all probability could have been 
saved. Now it was too late. 

But how, if there is neither pain nor inflammation, is one to 
know that he is suffering from this serious disease? Actually there 
is no way but to consult an oculist. He will make a complete ex- 
amination of both eyes. Incidentally, chronic glaucoma differs 
from the acute variety in always involving both eyes, though 
sometimes the disease begins in one eye a little before the other 
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is affected. In addition to noting the intraocular tension, the 
physician will study the optic nerves and make a detailed ex- 
amination of the fields of vision—two investigations of consider- 
able importance in arriving at the diagnosis. 

In all varieties of glaucoma, ophthalmoscopic examination of 
the optic nerve reveals what is called excavation or cupping of 
the disc (Plate II A). Normally, the optic disc is slightly lower 
in the center than at the margins (the physiological cup) but in 
glaucoma the entire papilla is greatly depressed. The margins 
overhang as though tissue had been scooped out under the rim 
(“glaucomatous cupping” or “excavation of the disc”). Further- 
more, the glaucomatous disc is not the normal reddish pink, but 
white, indicating atrophy or death of the nerve fibers, and ex- 
posure of the lamina cribrosa. Both cupping and atrophy result 
from the increased pressure within the eyeball. 

An examination of the field of vision in glaucoma, particularly 
in the chronic form which we are now considering, also discloses 
characteristic abnormalities (Fig. 4). There is a loss of vision in 
the lower nasal field, that is, the absence of sight below the hori- 
zontal on the side toward the nose. The test is usually made with 
an instrument called the perimeter (Plate VIII and Chapter 
XXIII), though it can also be done on a blackboard (Fig. 13). 
Central vision or reading vision, however, may remain good for 
a long time. 

In addition to the signs and symptoms already mentioned, there 
are others, which are confirmatory aids in diagnosis. In the acute, 
inflammatory form the cornea is usually dull, the pupil somewhat 
enlarged, irregular in outline and sluggish in its reaction to light. 
The anterior chamber is more shallow than in the normal eye. 
Although intraocular tension is elevated in all cases of glaucoma, 
there may be times when the pressure becomes normal or nearly 
so for a brief period. In such instances the diagnosis can be estab- 
lished only by repeated examinations and by taking into con- 
sideration all the other evidence, especially the cupping of the 
disc (Plate II A), and the changes in the field of vision (Fig. 4). 
Glaucoma mainly attacks persons over forty. 

What is the cause of glaucoma? Frankly, we do not know. 

There are numerous theories regarding its etiology and there 
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(LEFT EYE) 
Fig. 4. HARDENING OF THE EYEBALL (Glaucoma) 


is probably some basis of fact in each. But although we cannot 
state with certainty what produces it we do know the mechanism 
of the changes in the eye by which it develops. It is the closure or 
blocking of the angle of the anterior chamber (the filtration 
angle), which normally allows the escape of the aqueous fluid 
into the veins of the eye. 

Since we do not know what causes glaucoma, we are unable 
in most cases to prevent it, but fortunately we do know how to 
treat it, and the therapeutic measures at our disposal are on the 
whole efficacious. If instituted early enough they will prevent 
further loss of sight and check the pain. These measures are both 
medical and surgical. The use of pilocarpine or esserine drops in 


94 Your Eyes Have Told Me 


the eyes will reduce the tension considerably in most cases and 
also relieve the pain, if present. Unfortunately it usually becomes 
necessary to operate sooner or later and as a rule, the sooner the 
better. Surgical treatment consists in providing a new outlet for 
the escape of the aqueous secretion. This is effected either by 
removing a small section of the iris (iridectomy) or by a com- 
bination of iridectomy with sclero-corneal trephine. The latter 
operation consists in drilling a small hole into the eyeball at the 
limbus (juncture of the cornea and the sclera) down into the 
anterior chamber and then snipping out a bit of the iris. All of 
these measures afford relief but none really cures the disease. The 
discovery of the cause of glaucoma will be the necessary sy a 
inary to its prevention and cure. 

Since there is neither an infallible preventive nor a specific cure 
for glaucoma, does this mean that we are helpless against the 
ravages of the disease? Absolutely no, for we can save the victims 
from becoming blind, provided the glaucoma is recognized early 
enough. Every year about 25,000 persons in the United States 
are rendered sightless by this malady alone. Of these, roughly go 
per cent suffer from the chronic form which is slowly, surely, 
and painlessly snuffing out the light. But the results would be en- 
tirely different if these individuals could be brought upder the 
care of expert ophthalmologists before permanent damage has 
been wrought. Neither the family physician nor the optometrist, 
as a rule, is qualified to cope with this problem, for the diagnosis 
of glaucoma in its incipient stages is a matter requiring special 
training and considerable experience. As has been stated, glaucoma 
attacks persons past forty, less frequently those past thirty. It 
therefore behooves all who are within this age group to consult 
an oculist at least once a year, particularly if they are hyperopic. 
Individuals who suffer from myopia are far less susceptible to: 
hardening of the eyeball. However, they too will do well to visit 
an eye specialist every year, for they are more prone to detach- 
ment of the retina, an equally serious affliction. 


XII 


THE EGYPTIAN PEST 


NINE PATIENTS out of ten who suffer from an infection of the 
eyelids will call the condition “granulated lids,” the popular name 
for trachoma, and nine times out of ten they will be wrong. Not 
that trachoma is a rare disease. On the contrary, it is very wide- 
spread, but there are many other conjunctival lid infections— 
catarrhal, eczematous, gonorrheal, follicular, vernal, tubercular, 
diphtheritic and rosacea, to mention only a few. None of these is 
in any way related to trachoma. At times and at certains stages 
we do note some points of resemblance between granulated lids 
and other conjunctival infections, but for the most part the symp- 
toms, duration prognosis, treatment and complications are all 
different. The correct diagnosis is a matter of great importance 
since trachoma is by far the most seriously destructive to sight, 
and as a rule it is easily recognized by the physician. Follicular 
conjunctivitis, one of the commonest lid conditions, is the one 
most frequently mistaken by laymen for granulated lids. It is true 
that both diseases present elevations on the lining membrane of 
the eyelids, but whereas in trachoma the granules are large and 
hard, distributed over the entire conjunctiva, particularly that of 
the upper lid, in follicular conjunctivitis we find small, soft pin 
point dots situated mostly at the outer angle of the lower lid. 
However conjunctivitis is a mild affection of comparatively short 
duration, rarely leading to any permanent damage to vision. 
Trachoma, a disease possibly as old as the history of man, was 
described by the ancient Egyptians and Greeks, some of whose 
remedies and instruments were not very different from those in 
use today. The infection has a wide global distribution, being most 
prevalent in the Near East, particularly in Egypt, Palestine, Iran 
and Irak. Indeed there are certain sections in these countries 
where virtually the entire population is afflicted. It is widely ex- 
tended also in large parts of Asia, notably China, Japan, India and 
Turkey. In Europe trachoma is frequently called Egyptian oph- 
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thalmia from the fact that over 75 per cent of Napoleon’s de- 
feated forces returning from that country, brought it with them. 
At present trachoma is widespread in Poland, Russia, Lithuania, 
Hungary and Prussia, fairly common in Ireland but less so in 
England. Our own country is blessed with a goodly share of this 
pestilence. It is most flourishing in Kentucky, Tennessee, West 
Virginia, Arizona, New Mexico, Oklahoma, Arkansas, Texas and 
Illinois, but no state in the Union is exempt. 

It has often been stated that certain races are more susceptible 
to the disease than others, but this does not seem to be borne out 
by the facts. Wherever living conditions are substandard and 
hygienic measures inadequate or absent, trachoma is rife, regard- 
less of race. It abounds in prisons, barracks, schools and orphan- 
ages. Teachers often contract it from their pupils. But while filth 
and overcrowding are the basic predisposing factors the well-to-do 
are by no means immune. It spreads by contact with the secretion 
from the eyes. The actual cause of the disease is unknown, though 
the infecting agent seems to be a virus rather than a germ. The 
acute form, which sets in with violent inflammation and profuse 
purulent discharge and progresses rapidly is comparatively rare. 
The usual onset is slow and insidious without any disturbance or 
only mild irritation. This phase may continue for months or 
years during which the victim is usually completely unaware of 
his affliction, but in course of time he will experience itching, 
burning, tearing, intolerance of light and variable degrees of pain. 
As the process continues the lids become thickened and heavy so 
that they droop and vision becomes more and more blurred. 

Upon everting the swollen lid we find the conjunctiva studded 
with granules, pearly white or yellow nodules about the size of 
pin heads, irregularly distributed throughout, but especially over 
the inner folds and farthest recesses of the lining membranes of 
the lids. The cornea is also red-streaked and inflamed. Another 
form, called the papillary type of trachoma, affects the upper lid 
alone. In this variety the conjunctiva is markedly swollen and in- 
flamed, the granules large and red, producing a velvety or rasp- 
berry-like appearance. 

In practically all instances trachoma attacks both eyes and lasts 
for months or years, sometimes for life. After a variable period of 
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time the granules go through a regressive process and disappear, 
but in the meantime the normally thin conjunctival lining mem- 
brane has become thick, dry and scarred. Bands of cicatricial tissue 
curl the lid inward causing the lashes to scratch and scar the 
cornea. This, together with the purulent discharge, results in 
ulcers and opacities of the cornea. In cases of long standing or 
even in severe trachomas of short duration a film-like membrane 
forms over the upper half of the cornea further impairing the 
sight. This complication is known as pannus. 

Despite the gravity of the disease the prognosis is generally 
favorable if taken in hand before much destruction has been ac- 
complished. However, in spite of the most expert care the mucous 
membrane may never regain its normal smoothness, or if it does 
it is likely to be thicker than before. It is white and glistening like 
scar tissue. The lids not infrequently remain curled and in con- 
sequence the lashes injure the cornea even years after the active 
stages of the disease have subsided. The drooping of the upper 
lid (ptosis) may also persist permanently. When the complicating 
pannus develops blood vessels infiltrate the cornea, causing it to 
become cloudy. As the disease retrogresses, some of these vessels 
shrink and in mild cases the cornea regains part of its transparency. 
In the old severe cases the cornea is permanently damaged by the 
persistence of cloudy spots of varying density, which cut down 
useful vision so that the victim remains virtually blind for all 
practical purposes. Is it surprising then that people get cold 
shivers up and down the spine at the mere thought of contracting 
this dreadful disease? 

The first step in the control of the spread of trachoma is to 
warn the victim against the contagious nature of the infection. He 
must be instructed not to permit other members of the household 
to use his towels, handkerchiefs, or wash cloths. Improvement in 
general health, hygiene and mode of living are important and 
merit special attention. 

Local treatment consists in the application of various anti- 
septics, astringents and caustics to the conjunctiva. Copper sul- 
phate, popularly known as “blue stone” is one of the oldest and 
most generally used. When the follicles are large and profuse, 
they are mechanically expressed by means of “roller” forceps. 


98 Your Eyes Have Told Me 


Many other agents are employed in an attempt to alleviate, if not 
to cure, this pest. In recent years excellent results have been ob- 
tained by the internal administration of the sulpha drugs. Many 
cases which failed to respond to the older antiseptics have cleared 
up under this new treatment. Still others have improved far more | 
rapidly than before and there is promise of even more perfect 
cures in the further study of these preparations. We have not yet 
the ideal remedy for the eradication of this pest, but the outlook 
is hopeful. 


XIII 
THAT THE BLIND MAY SEE 


Down Turoucu the ages physicians have labored to undo nature’s 
mistakes, to restore the halt, the lame and the blind. Among the 
many problems confronting opthalmologists has been that of 
bringing back sight to an eye that could see but for the fact that 
light is excluded from it by an opaque cornea. Let us suppose that 
a man with perfectly healthy eyes is breaking rock with a sledge. 
A piece of stone flies up, strikes his eye and bounces away. We 
will assume that the chip landed on the cornea directly over the 
pupil. At this point, a cloudy area developes, and when the eye 
recovers in all other respects, the opaque spot remains and ob- 
structs the pupil. From a theoretical point of view the matter is 
quite simple—remove the cloudy section of the cornea and re- 
place it with something transparent. That is exactly what all 
operations designed to make such blind eyes see aim to do. 

In 1802 Manuel Pellier excised a section of cornea and fitted a 
curved disk of glass in its place. Unfortunately the eye is too 
sensitive to tolerate such a hard inanimate substance as glass, and 
the experiment failed. Half a century later, Nussbaum, thinking 
he might succeed by the use of a more flexible material, made a 
window of celluloid. But this also proved too irritating. Never- 
theless the idea persisted and as late as 1889 Dimmer reported his 
experiments with the same material, using a different technique. 
Results seemed good at first but lasted for a short time only. 

These investigators may have realized that the best material for 
their purpose would be living tissue or at least animal tissue, but it 
remained for others to try it out by transferring a bit of cornea 
from the eye of one animal to that of another. One of the earliest 
operations of this type is reported by Reisinger, who in 1824 made 
an actual corneal graft, using rabbits. This was followed by Bigger, 
who in 1833 reported his results in transplanting a section of cornea 
from one antelope to a second. These attempts apparently worked 
and were soon succeeded by similar experiments upon human 
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beings. In those early operations the corneal substance transferred 
to the human host was always from the eye of an animal. In each 
case they seemed successful at first but gradually the graft be- 
came foggy and after a time the patient was back where he was 
before the operation. 

Something was still amiss. The next advance was the use of the 
human cornea for human beings, but these grafts likewise became 
hazy in time. What was wrong now? Was man too bold in at-. 
tempting to imitate nature’s work? Was it another case of Icarus 
defying the gods only to be dashed helpless into the sea of failure 
and despair? Fortunately it was not; the work went boldly on, 
despite the failures. Benes ; 

The cornea consists of a series of superimposed laminae very 
much like onion skins. The early workers with human grafts did 
not transfer the entire thickness of the cornea but only a thin 
sliver of the surface layers. They selected cases for operation 
where the opacity in the cornea involved the outer portion only. 
This they excised. Then they took an equal thickness of the cor- 
neal graft and sewed it into the depression. After a few months 
the clear graft became dense. These operations were known as 
lamellar transplants. 

It required imagination and courage to take the next step—to 
excise the cloudy area through the entire thickness of the cornea 
and substitute another piece of corneal tissue likewise including all 
the layers. But surgeons did it and at last success crowned their 
efforts. This is the operation as it is performed today. For the 
transplant some surgeons use only a living eye, that is an eye 
taken from a living person or one who has died within four hours. 
Other operators, particularly the Russian opthalmologist Filatov 
and his co-workers, use the eyes taken from cadavers. The eyes 
are kept in a state of refrigeration up to fifty-six hours. In this 
country the fresh corneas are preferred. 

Where do the surgeons get these “living eyes” from which the 
grafts are taken? Does someone with a good eye generously give 
a piece of it to someone whose eye is bad? Fortunately that isn’t 
necessary. All over the world people lose sound eyes through ac- 
cidents and injuries, or someone may have an eye which requires 
enucleation because of a tumor in the choroid, for example. Such 
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eyes usually have clear healthy corneas suitable for grafting. In 
the case of the eyes of the dead there is of course a much wider 
selection. 

Now, what about the blind eye which is to be restored to sight? 
Can the operation be performed in all cases? No, corneal trans- 
plants are adapted only to those eyes which have a healthy optic 
nerve, retina, choroid, lens and vitreous. The only defect trans- 
plants can overcome is an opaque cornea and experience has shown 
that not every corneal opacity can be improved by this treatment. 
It is not adaptable when the cornea has become highly vascu- 
larized, that is, infiltrated with blood vessels. When such a cornea 
receives a graft the vessels will in time invade the transplant and 
make it cloudy. The most favorable results are obtained on cor- 
neas whose opacities result from superficial burns, injuries, ulcers, 
interstitial keratitis, rosacea or trachoma. Some types of con- 
genitally defective corneas can be benefitted by transplants but 
eyes which are blind from a diseased iris, lens, vitreous, optic 
nerve or choroid can not. Unfortunately these constitute from 80 
to go per cent of all causes of blindness. Obviously the percentage 
of cases which lend themselves to this method is small, but the 
number of individuals throughout the world who thus obtain the 
blessing of sight is very large. 

The technique of the corneal graft operation is in substance as 
follows. The cloudy area to be removed is first precisely measured 
and marked off in the shape of a circle or a rectangle. In Russia 
and in some other countries the circular method is in vogue, but 
in the United States and England the square transplant is used 
according to the method devised by Castroviejo. The surgeon, 
usually wearing a loupe, marks off the spot to be excised, using 
two parallel knives which can be mechanically separated and 
adjusted to the most minute fraction of an inch. After the instru- 
ment has been set it is used to outline exactly the same size square 
on the donor eye as on the recipient. The outlined area is then cut 
out by a pair of specially designed knives and scissors. Filatov 
prefers to use circular punches of various sizes. With a punch of 
suitable size he marks out the diseased area and excises it and re- 
peats the process on the donor cornea. The rectangular transplant 
is preferred by most American surgeons because it enables them 
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to bevel the sides of the graft and thus obtain a larger surface for 
union in the eye of the host. The bit of cornea transplanted (by 
either method) usually measures 4 to 5 mm, less than a quarter of 
an inch in diameter. Larger windows have at times been attempted 
but the greater the area excised, the greater the danger of injuring 
the iris which lies directly behind the cornea. If the iris is ac- 
cidentally damaged when the cloudy section is removed, the 
operation is less likely to succeed. For this reason the pupil is 
dilated with atropine before any cutting is done, thus getting the 
iris as far out of the way as possible. Another structure which must 
be avoided is the crystalline lens, immediately back of the pupil. 
Should the surgeon accidentally nick the lens it would become 
cloudy in a few days, in other words, it would develop cataract. 
This of course would vitiate the transplant operation. 

In the early days the graft was held in place by fine sutures an- 
chored in the cornea. Nowadays a fine silk suture is stitched into 
the edges of the cornea around the area to be removed. It is criss- 
crossed from side to side to make a figure 8. After the graft is in 

lace the suture is drawn and tied, forming a mesh across the trans- 
plant to hold it in position until it has “taken,” that is, grown into 
the cornea. This generally requires six days. Then the suture is 
removed. As in most operations, the eye is kept bandaged for 
two weeks. 

At the end of this time, if all has gone smoothly, the patient will 
see. After a few weeks more his vision will probably be about 
20/40 or 50 per cent of normal. With a lens to correct astigma- 
tism he may ultimately obtain 20/20 vision or very close to it. For 
about a year after the operation a thin gray line will be visible out- 
lining the edges of the window, but within twelve or fourteen 
months this line absorbs and it is impossible to tell the graft from 
the rest of the cornea. 

Obviously the corneal transplant operation is a boon to man- 
kind. In time greater advances will be made and more and more 
people will benefit. We must however be careful not to arouse 
false hopes in this connection. There can hardly be a more bitter 
disappointment. At present about 75 per cent of the persons 
operated obtain good sight and for them the transformation from 
darkness to light, is truly “a miracle.” i 


XIV 


WHY WEAR GLASSES? 


No opticaL instrument, whether it be a camera, a telescope, or a 
pair of binoculars, will give satisfactory results unless it is properly 
focused. The eye, being an optical organ, is no exception to this 
rule. Good vision depends first on a healthy eye but this in itself 
is not sufficient, for the eye must be able to bring rays of light to 
a sharp focus on the retina Fig. 5, and many sound eyes cannot 
do it. This is because they are not of the proper length or because 
there is an irregularity of curvature in one or more meridians of 
the eyeball. The normal globe measures from pole to pole 24 mm. 
or about one inch, but some eyes are shorter Fig. 6 and some are 
longer Fig. 8. In either case, and also when the curvature of the 
globe is irregular even though the eyeball is normal in length, 
the eye is out of focus and the image formed on the retina is 
blurred. When the eyeball is too short, the rays of light come to a 
focus behind the retina and conversely, when the eye is too long, 
the image is formed in front of the retina. The long eyeball oc- 
curs in people who are nearsighted. In some instances the globe 
is so long that the eye protrudes and seems to be popping out. 
Such persons bring objects close up to the eye to see them clearly. 
The short eye is farsighted. When the curvature of the globe is 
irregular, the image on the retina will not be clear-cut, even though 
the eyeball is normal in length. We then have one form of astig- 
matism. If we were working with a camera which was producing 
pictures with hazy outlines, we could remedy this trouble quite 
easily by adjusting the lens distance. Since we cannot do this with 
the eye, we correct the error by means of glasses which overcome, 
or neutralize, the incorrect focus. 

How is this done? Convex lenses cause parallel rays to converge 
and concave lenses make them diverge to form a virtual image. 
Therefore, when the eyeball is too short, or hyperopic, a convex 
lens of proper strength is prescribed to bring the rays of light for- 
ward so that they focus on the retina Fig. 7 and conversely for 
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the too long, or myopic eye a concave lens is necessary Fig. 9, 
making the rays focus farther back. Concave lenses are minus and 
convex glasses are plus. In cases of astigmatism, a cyclindrical 
lens—that is, a lens cut from a glass cyclinder is required to cor- 
rect the aberration. The cylindrical lens, technically called a 
“cylinder,” is either convex or concave, the type required, plus 
or minus, depending on whether the distortion is of the farsighted 
or the nearsighted variety. 

Isn’t it possible to overcome optical errors, also known as re- 
fractive errors, by other means than glasses—exercises, for in- 
stance? If the error is very small the eye can overcome the defect 
with or without exercises. If it is of any consequence no amount 
or variety of exercise will correct it. This does not mean that 
there is no value in eye exercises, but merely that they have no 
effect on purely refractive errors. In many forms of muscular dis- 
turbances of the eye, such as squint or cross-eye, exercises are 
useful, but that is another story. Perhaps you have heard of or 
even known some person who formerly wore glasses and who, 
after taking exercises, was able to discard them and read and write 
without them. Quite possible and not at all mysterious. ‘This some- 
times happens even without the exercises, for there are many per- 
sons wearing glasses, who do not need them. Every conscientious 
oculist has taken glasses away from hundreds of such people. Then, 
too, after forty, a certain change takes place in the eye. This con- 
dition, called presbyopia, (old age of the eye), is due to a loss of 
elasticity in the crystalline lens, as a result of which the eye be- 
comes less and less able to focus for close work. At this time of 
life people formerly able to read at fourteen inches can no longer 
do so. They must now hold the book farther away because they 
cannot accommodate; their near point has receded. To correct 
this presbyopic condition a plus lens is prescribed, the strength 
ranging from 4 to 3/4 optical units or diopters depending upon 
the patient’s age. Presbyopia automatically ceases at sixty-five be- 
cause by that time the lens is hard and inelastic. Now let us take 
the case of a person who is myopic to the extent of 3 diopters. 
This means that if he is wearing glasses to normalize his distance 
vision, he uses a minus 3 lens. When he enters middle life and be- 
comes presbyopic, he acquires a condition which is corrected by 
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plus lenses. Hence, when he arrives at that degree of presbyopia 
which requires plus 3, it exactly neutralizes his minus condition. 
He still requires his glasses for distance because his distance vision 
remains as before, but for near vision he needs no glasses. 

Some people are still laboring under the notion that the wearing 
of glasses is harmful and that if a person gets accustomed to the 
use of correcting lenses, he will always have to have them. Neither 
of these statements is true. Glasses are needed to relieve discom- 
fort and improve defective vision. Children who have a small 
degree of hyperopia will frequently overcome the error, or out- 
grow the condition, in the course of a few years, and then can 
dispense with their lenses entirely. On the other hand, myopia ac- 
quired early in life has a tendency to increase as the child ad- 
vances through adolescence to adult age. Consequently, the 
nearsighted youngster will usually require stronger lenses as he 
becomes older. Children who are very nearsighted should be 
directed away from those occupations which require continuous 
close application, but rather into those which take them outdoors 
and do not put too much strain on the eyes. The myopic eye is 
often a sick eye. 

This “throw away your glasses” notion is quite old. For the 
most part it has been promoted by charlatans and ignoramuses 
who know little about optics and less about eyes. However, the 
movement gained a good deal of publicity and momentum when 
it was promoted by a Dr. W. H. Bates. He advocated a practise 
of covering the eyes with the palms of the hands and then trying 
to imagine that one sees certain letters and types, which became 
known as the Bates palming system. Despite the fact that his 
methods were brought out some thirty years ago and widely 
circulated in Hearst’s International and other popular magazines, 
nowhere in the world has the medical profession accepted them. 
Many patients supposedly cured by the Bates’ method had later to 
fall back on glasses again. 

It is easy to understand why any “throw away your glasses” 
scheme attracts many followers, for most everybody who wears 
glasses would naturally prefer not to wear them. After all, glasses 
are nothing more than crutches, so why not discard them if you 
can? Furthermore, in the United States more people are wearing 
glasses than any where else in the world. This isn’t altogether due 
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to our having reached a higher standard of civilization, but rather 
to our superior advertising methods and super-salesmanship. Much 
of this is not scrupulously honest, and though some salesmen may 
believe that glasses will remedy and even cure a great many de- 
fects, others do not worry too much on this score if it will inter- 
fere with a sale. The net result is that thousands of people wear 
glasses who do not need them, and many have been “helped” by 
palming and other methods to do very nicely without glasses be- 
cause they never should have worn them in the first place. The 
exercise did them no harm and they profited those who sold the 
“treatment.” 

Despite all this, some followers have taken up the Bates’ treat- 
ments, because it’s an easy “racket.” The practitioner doesn’t have 
to know much of anything. He memorizes a few high-sounding 
ophthamological terms, puts on an impressive front, and is ready 
for business. There are always enough gullible souls who fall for 
the stuff. The “palming” cure performs “wonders” for any person 
with defective vision, irrespective of the cause or type, if we are 
willing to believe the fine literary productions published by its 
exponents. However, the stuff doesn’t seem to work when the 
“professor” or some member of his family has poor eyesight. Not 
very long ago I was asked to examine Mrs. L., because she could 
no longer see well enough to read comfortably. I found her eyes 
normal, but she was forty-seven and therefore needed a pair of 
simple lenses for presbyopia. When I handed L. the prescription 
for her glasses, he asked me, 

“Do you believe in the Bates system, Doctor?” 

“Certainly not, do you?” 

“Oh, yes. I’ve practiced it for many years.” 

“Really! What sort of cases do you select for this treatment?” 

“Any kind.” 

“Do you examine their eyes with the ophthalttosecte or the 
retinoscope?” 

“Oh! No. I never use instruments—just the Bates’ palming.” 

“But, I notice you yourself wear bifocals to correct both near 
and distant vision, and you asked me to prescribe lenses for Mrs. 
L. You tell your patients they will be able to discard their glasses. 
Isn’t this a bit illogical?” 

Doctor L. gave me a rambling speech about faith and imagina- 
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tion. The longer he spoke, the more nonsenical he became. Never- 
theless he was convinced that the Bates’ treatment “can cure any 
case.” 

Figure it out if you can. I gave up in despair. 

A chap who was a classmate of mine at college has progressive 
myopia. Within a year or two after graduation, he was almost 
blind. A person in this sad plight can be forgiven if, like a drown- 
ing man, he grasps at a straw. My unfortunate friend was induced 
to take the Bates cure. 

“T took the treatments for several months”, he told me, “hoping 
that some day I would be able to see. The thing that disgusted me 
with the whole business was this. One day, the professor introduced 
me to a new patient. I want you to meet Mr. C. who has been 
under my care. When he first started he was wearing heavy lenses. 
Now he can read anything without glasses.” This was such an 
outrageous lie that it completely paralyzed me. I felt like saying 
so, but then I figured perhaps the professor is merely trying to 
encourage the new patient, so I said nothing. But when he pulled 
the same stunt again a week or two later, I decided he was a fraud 
and quit. But, I read quite well now, I learned Braille.” 

A well-known author his recently produced a book reviving 
the throw-away your glasses idea. Since early childhood his eye- 
sight has been exceedingly bad. Unfortunately the condition from 
which he is suffering cannot be improved to any appreciable de- 
gree with glasses, nor is it curable. Under the circumstances, it is 
easy to understand his disappointment at the inability of medical 
science to afford relief, and we can appreciate his desire’ to seek aid 
elsewhere. In this instance, it was the Bates system. Despite the 
fact that he took the treatment, he can hardly see, but he believes 
that it has helped him. That’s excellent. Anyone who feels that he 
has been cured, has been benefited, at least mentally. The distress- 
ing feature is the fact that he advocates this wholly unscientific 
system for all persons with defective eyesight. We can sympathize 
with him in his sore plight, and even commend his desire to assist 
others in similar straits, but it is regrettable that he should unin- 
tentionally mislead those who can be assisted and even saved from 
blindness by approved methods. 

It should be understood once and for all that the wearing of 
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glasses will not cure eye diseases. If a person has one short leg, his 
posture and gait can be greatly improved by putting a cork sole 
under the short limb to equalize it with its mate, but this will not 
cure the condition or the disease which produced it. If we bear in 
mind that lenses will merely correct an error—an optical error— 
we are less likely to fall for the bunk of “rest” glasses and glasses 
that are “good” for this or that ailment. There are to be sure 
some conditions of the lids and conjunctiva which are aggravated 
by dust, wind and glare. For these we need properly tinted glasses 
—not lenses—as a wind and sun shield; we need them too for pro- 
tection against the glare of snow, to prevent snow blindness; 
against X-rays, and ultraviolet rays used in arc welding. These 
are prophylactic uses of glass and have nothing to do with cor- 
rective lenses. 

But although corrective lenses do not cure eye diseases, it is 
true that many persons are relieved and even cured of certain 
ocular discomforts by using proper glasses. There are many signs 
and symptoms of eyestrain (asthenopia), which is not a disease in 
itself but a convenient all-embracing term to cover various 
manifestations of ocular fatigue, usually, though not always, due 
to refractive errors. In other words, asthenopia (from the Greek 
words for weakness and eye) may be: (a) accommodative, due to 
errors of refraction with resulting strain on the ciliary muscle; 
(b) muscular, from a lack of balance of the extrinsic ocular 
muscles; or (c) nervous, due to either organic or functional 
nervous diseases, especially hysteria and neurasthenia. This form 
often occurs in persons who are anemic and generally run down 
and in those recuperating from debilitating ailments. These pa- 
tients require special attention to their general health as well as 
correction of ocular defects. Less common than any of the pre- 
ceding forms is a retinal variety of asthenopia, usually due to 
neurasthenia, in which the retina itself is fatigued, and finally 
there is also tarsal asthenopia, produced by abnormal pressure of 
the eyelids on the globe. This condition may be induced by rough, 
thick lids such as are found in chronic catarrhal conjunctivitis. 

Patients with asthenopia complain of pain in the eyes or im- 
mediately around them; headaches, fatigue, photophobia, tear- 
ing, blinking and drowsiness; less commonly, vertigo and spas- 
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modic twitchings, such as are seen in St. Vitus dance. The symp- 
toms are aggravated by close work, overwork, and glaring or in- 
sufficient illumination. Discomfort usually increases toward the end 
of the day. Proper attention to the underlying cause of the asthe- 
nopia—whether by general hygienic measures or by glasses— 
usually affords relief. Nevertheless, we must repeat, lenses do not 
cure diseases of the eyes. 

And now, if you feel that you can do better without your 
glasses, throw them away, but before you do, get the benefit of 
a competent opthalmologist’s examination. Your glasses may make 
you uncomfortable either because you do not need them, or be- 
cause they are no longer correct. The eyes, like every other part 
of the body, change with time, some slowly, some rapidly, depend- 
ing on many factors. For best results it is advisable to have a re- 
examination periodically. The interval between examinations varies 
from six months to two years. If your old lenses are still correct, 
as they may very well be, your oculist will tell you so, and there 
will be no need to change the prescription. 


eV, 


TWO EYES THAT DO NOT SEE AS ONE 


Two QUESTIONS are usually asked by the parents of a cross-eyed 
child; what caused the condition, and what can be done about it? 
It is not always possible to answer the first question, as there are 
numerous causes, and in certain cases, no cause can be determined. 

Some children are born cross-eyed. One or more of the six 
muscles which move the eye may be totally or partially paralyzed, 
or weak, due to imperfect development. There is a strong tendency 
to strabismus in certain families, hence squint is common in 
youngsters whose fathers or mothers are cross-eyed. Many of 
these children are normal at birth, but acquire a squint during the 
first months or years. Falls, blows on the head, diphtheria, in- 
fluenza, scarlet fever, syphilis, food and drug poisoning, autoin- 
toxication and optical defects such as congenital cataract or re- 
fractive errors—farsightedness, nearsightedness and astigmatism 
—all are responsible for cross-eyes. 

In human beings, both eyes are designed to act together as 
team mates. Each eye sees a separate picture, but the two im- 
pressions are fused in the brain to form a single image. This con- 
stitutes binocular vision, by virtue of which we are enabled to get 
depth perception and the sense of solidity. Anything which inter- 
feres with fusion may be responsible for cross-eyes. The most im- 
portant single factor in this connection is inequality of the eyes. 
The right and the left are never exactly alike. Hence, when a 
child is born with markedly asymmetrical eyes, or with eyes of 
unequal visual powers, they cannot function in unison. Likewise, 
when the paired muscles are not of the same length, or do not 
possess the same amount of strength, they cannot perform as a 
matched pair. Let us assume that the right superior rectus muscle 
(which moves the eye upward) is weaker or shorter than the 
left. Then when the youngster looks up, the two eyes will not 
travel upward to the same extent. There will then be a lack of 
fusion, for the images do not focus on corresponding or symmetri- 
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cal points in the retina of each eye. This results in lack of develop- 
ment of the fusion faculty. Under such circumstances, the child 
uses the better eye alone, and hence is a monocular individual. 
Since the weaker eye has no longer any work to do, it does not 
focus thereafter and does not work in harmony with its mate, but 
instead turns off in some other direction, in other words “crosses.” 

Sometimes a child is cross-eyed only at one time of the day 
(usually when very tired), or on some days and not on others. 
This often causes confusion, for one parent will say that the child 
has “a cast” while the other will insist that the eyes are always 
straight; or the mother will maintain that the right eye squints 
while the father is positive it is the left. Curiously enough both 
may be correct, for in the alternating variety of strabismus, now 
one eye, now the other is affected. There is a simple test for such - 
cases, called the cover or screen test. It consists in holding a pencil 
or similar object for fixing attention in front of the child’s nose, 
about eight or ten inches away, and asking him to watch it closely. 
While he is doing so, one eye is covered with a card. After about 
a minute, the card is quickly removed. If the eye which has been 
uncovered moves, it is a squinting eye. The test should be re- 
peated several times for each eye. 

The peculiar characteristic of this alternating type of squint is 
the fact that one eye has pretty much the same visual powers as 
the other, and there is approximately the same type and degree 
of refractive error in each. Such children fix sometimes with the 
right eye and sometimes with the left, but rarely with both to- 
gether. We know that this is due either to lack of development or 
to imperfect development of the fusion center, but why it happens 
is a mystery. If the fusion faculty cannot be strengthened by 
proper exercises, training, and correction of optical errors, there 
is a tendency for one eye to do all the seeing, and for the other to 
lay down on the job, so to say, and in such cases the squint changes 
from the alternating type to the constant variety. 

Now for the second question, what can be done for the cross- 
eyed youngster. The answer depends on the type of strabismus 
and the patients age. The most important point is to begin treat- 
ment early—as soon as the cross-eye is discovered. No child is too 
young. Experience teaches us that the best results are obtained 
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in children of preschool age, that is under six years. After that 
period, development of the fusion center and the eye is virtually 
complete and progress is more static. 

Early operations are not the rule but sometimes they are impera- 
tive. In the great majority of cases the first procedure will be to 
correct the errors of refraction. For this purpose the child must 
be tested under belladonna drops. In most countries only physi- 
cians, not optometrists, are permitted to make this test. The bella- 
donna, or atropine, test is necessary to determine the total amount 
of error present, because often a total correction is required. 
Without atropine it is possible to measure only part of the error. 
After the refraction test has been completed proper correcting 
lenses are prescribed. From time to time the eyes must be retested 
because changes in the prescription may be necessary. In im- 
mensely large percentage of cases correct lenses will establish good 
vision—often normal vision—and overcome the cross. Nothing 
more will be required—no operation, no exercises. When the eyes 
straighten out by this method they will be more perfect than they 
can be made by the most skilful surgeon. 

But what if the error is not corrected early enough? Two things 
usually ensue. First, the child, as a rule loses the use of the crossed- 
eye. The reason is that the image perceived by the squinting eye 
is blurred; since the eye is out of line, the image does not fall on 
the macula or posterior pole of the eye. The brain cannot fuse a 
blurred image with a clear picture, hence the hazy image is ignored 
and the squinting eye soon ceases to function, becoming an am- 
blyopic or non-seeing eye which can distinguish between light 
and dark, but cannot see well enough to recognize faces or read 
ordinary print. Second, the child remains cross-eved. What can 
be done then? The only thing left is operation. This, when suc- 
cessful, will make the eyes straight, but it will not bring back 
better sight. The operation is only for cosmetic effect. No muscle 
operation can make a non-seeing eye see. 

Many children require exercises for the deviating eye in ad- 
dition to the correcting lenses. In very young children we 
stimulate use of the weaker eye by keeping a patch over the 
sound eye or by putting atropine drops into it. This compels the 
child to use the crossed- -eye and in time it strengthens and comes 
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into proper line. For school children two methods are in general 
use. The first is to provide an opaque shield which slips over the 
correcting lens of the better eye and is worn by the child after 
school hours. This is part-time exclusion of the stronger eye. The 
second consists of special exercises to strengthen and straighten 
the weaker eye. There are many devices for this purpose, some 
simple, some quite complicated, but virtually all based on the 
stereoscope. These exercises are particularly useful in developing 
the fusion faculty. 

The physician is often asked whether the child will outgrow 
cross-eye, if untreated. And he is often told about someone whose 
eyes were crossed in childhood but are now straight, despite the 
fact that nothing was done to bring this about. Not all such re- 
ports are true; persons who recover spontaneously do so only 
when the defect is slight; and furthermore, many of the sup- 
posedly cured cases are found to have an amblyopic eye. Under 
proper care the patient has a far better chance than if left un- 
treated. 

What about the cross-eyed adult? If his strabismus has been 
carried through from childhood there is very small chance of 
straightening the eye except by operation, and if his vision is 
below par there is little likelihood of improving it by exercise. It 
may be possible to obtain normal vision with glasses unless the 
crossed eye is amblyopic. In that case there is practically no 
chance of improving sight even with glasses. 

There is one notable exception to this situation, however, and 
that is when an adult has to depend exclusively on an amblyopic | 
eye. Under these circumstances, vision in that eye sometimes im- 
proves to a remarkable degree. A patient of mine, a young woman 
of twenty-four, had an amblyopic right eye with only ro per cent 
of normal vision; the sight of her left eye was normal. With 
glasses her right eye was only a trifle better than without, but it 
looked straight. When she took her glasses off it again became — 
crossed. One Christmas, while bobsledding in the mountains, she 
ran into some bushes and destroyed the sight of her good eye. ° 
This compelled her to fall back on the amblyopic eye. Within a 
year it improved to 65 per cent of normal and after another year 
she had, with her correcting lens, 90 per cent of normal vision, 
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We come now to the consideration of squint acquired in adult 
life. Such squints are due to injury or infection. The largest per- 
centage of cases occur in syphilis, but they may also be due to 
tuberculosis, diabetes, rheumatism, multiple sclerosis, general 
paresis, meningitis, brain tumors, tabes, and cerebral hemorrhage. 
Various forms of poisoning such as lead, alcohol, drugs and foods 
are also responsible for paralyses of eye muscles. Often several 
muscles are involved simultaneously. Sometimes only one eye is 
affected while in other cases paralysis occurs in the muscles of 
both eyes. 

The onset of paralysis is usually sudden and the course slow and 
chronic. Aside from the cosmetic deformity double vision is the 
most distressing symptom. The patient sees an indistinct image 
fairly close to the true image. The false image is alongside, above 
or below the true one, and sometimes is inclined. In an effort to 
blot it out and obtain clearer vision, the patient tilts his head side- 
ways, always toward the paralyzed muscle. Another difficulty is 
false projection—misjudging the true position of objects. This 
may cause vertigo and unsteady gait. 

Obviously strabismus acquired in adult life presents an entirely 
different problem from that of early childhood. The treatment is 
directed first at the underlying disease; syphilis, diabetes, etc. and 
to improvement of the general health; then to the relief of the dis- 
comfort of double images. This is accomplished by excluding the 
affected eye with a patch, but in order to exercise the squinting 
eye, the shield is shifted to the sound eye for several hours each 
day. In selected cases prisms are incorporated in the lenses pre- 
scribed. Electric stimulation and special exercises are helpful, but 
where these prove inadequate an operation on the eye muscles is 
in order. However before surgery is attempted, tests must be 
made to determine precisely which muscles are paralyzed. All in 
all, the treatment is none too satisfactory, but fortunately most 
patients learn to ignore the false image in the course of time. 


XVI 
LIKE NIOBE ALL TEARS 


J. HAD Nor lost his sons, nor for the matter of that his daughters, 
yet, like Niobe, he was all tears. 

Every time I saw him he seemed to be weeping. The tears just 
rolled down his cheeks and when he wasn’t mopping his eyes 
with a large handkerchief which he kept for that purpose in the 
breast pocket of his coat, he would run his knuckles between the 
lids to remove the drops which never failed to accumulate there, 
particularly at the inner angles near the nose. By profession he was 
a mortician but this was not the cause of his constantly woe-begone 
appearance. Actually, when I first became acquainted with him 
he was a butcher, but I induced him to give up that trade because 
it intensified his weeping. It was not compassion for the lambs and 
calves it was his duty to slaughter that moved him to tears, though 
he was a kindly man enough; it was the frequent necessity of 
going in and out of the refrigerator. The constant change from 
warm to cold aggravated an already irritated condition. 

Having taken my advice to cease butchering, J. turned to under- 
taking. Under the circumstances this seemed to me a happy choice. 
Later in his career as he became more prosperous, he preferred to 
be known as a mortician, but in spite of his greater affluence his 
tears flowed almost as freely as before. I trust I have made it clear 
that J.’s weeping over the course of years was not due to pity either 
for the animals he had slaughtered or for the human beings he pre- 
pared for their last rites. He wept irrespective of whether he was 
sad or gay. One might almost say he wept in spite of his moods. 
There was another peculiarity too, connected with his idiosyn- 
crasy. According to the old adage, “Weep and you weep alone,” 
but not J. When he wept, thousands wept with him and for the 
same reason, namely dacryocystitis. Now I know exactly what’s 
in your mind. You want to tell me that anyone who has an af- 
fliction with a name like that is entitled to cry about it. Well, go 
ahead and say it if that’s the way you feel, and Ill agree with you, 
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though if we stop to break the name down into its component 
parts, it isn’t as awful as it sounds, for it is made up of three Greek 
parts, dacryo meaning tears, cyst designating a sac and the termi- 
nation itis for inflammation. Therefor we get dacryocystitis—an 
inflammation of the tear sac—and that’s virtually the whole story 
in a nutshell. 7 

The lacrimal apparatus has for its purpose the manufacture, dis- 
tribution and disposal of tears. A wonderfully compact little unit, 
fine and delicate in every part, it is exquisitely designed to func- 
tion so smoothly that we are hardly aware of its existence. It has 
only one fault: the various passageways are so narrow that even a 
slight inflammation can obstruct them. This is especially marked in 
the naso-lacrimal duct, through which the tears drain off into the 
nose. This duct is surrounded on all sides by bone; it is encased 
in a bony channel; and even a very slight swelling of its mucous 
membrane will seal the channel and prevent the escape of the 
lacrimal secretion into the nasal passage. A chronic overflow of 
tears due to obstruction of the lacrimal duct is known as “watery 
eye” (epiphora). 

Dacryostitis is a further aggravation of epiphora. At the upper 
end of the naso-lacrimal duct, right below the inner angle of the 
eye, lies the membranous bag known as the lacrimal sac. The line 
of union between the sac and the duct is one of the most con- 
stricted portions of the entire lacrimal system. The sac, however, 
is not surrounded by bone; it merely rests against bone. An ob- 
struction in the duct or a stricture at the junction between sac and 
duct, causes the tears to accumulate in the sac which then swells 
up. This stagnation gives the ever-present bacteria an excellent op- 
portunity to incubate and set up an inflammation and infection 
of the sac—dacryostitis. Hence dacryocystitis is a combination of 
obstruction and infection, not merely a blocking alone. 

The excessive tearing, annoying as this is, is not the worst fea- 
ture of this condition. As the infected tears roll down the cheek 
they macerate the skin and in time a crusty eczema is formed. Or, 
if there is a tiny abrasion of the cornea, it too becomes infected 
and a creeping ulcer develops which may destroy sight. In the 
more severe forms of dacryostitis the patient may be awakened 
some morning by an intense throbbing pain in the eye and the 
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entire side of his face. Upon looking into the mirror he finds the 
lids and cheeks swollen and fiery red. A hard tender mass the size 
of a large pea has formed at the inner angle of the eye from which 
there is a thick yellowish secretion. The lids cannot be opened. 
For about ten days the distress and swelling increases and then the 
pus will either break through or have to be evacuated by incision 
and drainage. An ugly scar remains and ultimately operation to 
remove the diseased sac will be necessary. When the patient is 
under professional care from the beginning of the acute infection, 
it is often possible to check abscess formation by internal adminis- 
tration of sulfa drugs, but even then it is advisable to excise the 
sac at the earliest opportunity. | 


XVIT 


CHERCHEZ LA FEMME 


PERCY WAS a quiet, retiring young fellow. When he consulted me 
about an inflamed, painful eye that was discharging pus profusely; 
he was most apologetic. 

_ “Sorry to trouble you about this, Doctor. What do you sup- 
pose it could be?” 

“It could be any one of half a dozen types of purulent con- 
junctivitis,” I answered. As it is impossible to differentiate bacteria 
with the naked eye, I took smears of the pus on a slide, stained 
them, and then examined them under the miscroscope. They 
turned out to be Neisser cocci, otherwise known as gonococci. I 
informed Percy that he had a gonorrheal infection of the eye. 

“But isn’t that a disease you get from women? How could | 
get anything like that? I don’t go out with girls. I never have any- 
thing to do with them.” 

“I don’t know how you got it,” I told Percy. “And furthermore 
I don’t care. I am interested only in getting you well. It is of the 
utmost importance to prevent the spread of the disease to your 
other eye or to some other person.” I gave him instructions for 
guarding against this and proceeded with the treatment. 

If Percy were to come to me today, he could be cured quite 
quickly with penicillin or the sulfa drugs, but in those days— 
this was a number of years ago—it took many weeks to effect a 
cure. Consequently I saw Percy frequently. At every visit he 
would repeat, “How could J have got this?” I was silent as the 
Sphinx, but kept right on treating and checking with the micro- 
scope. The patient improved from day to day, and was definitely 
on the road to recovery. The pain, the redness, the discharge had 
all subsided. Nevertheless, I was regaled with the old refrain, “How 
could I have got this? I never have anything to do with girls.” 

Finally we arrived at the day when I was ready to announce 
that after another visit or two the patient would be cured, but 
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before I had a chance to speak, Percy, looking very sheepish, 
mumbled, 

“Doctor, I want to make a confession.” 

“There is no need for you to tell me anything that will embar- 
rass you. However, if you feel that your confession is pertinent 
and important, go ahead.” 

“That’s just the point. I’ve been telling you all along that I 
don’t keep company with girls, and generally speaking, I don’t. 
But I have been going with one girl. It’s a very quiet affair, just 
between her and me. She never goes out with any other man.” 

“Why do you feel you must tell me this now?” 

“Well, I’ve been thinking it over and it occured to me that be- 
cause I didn’t tell you the truth, perhaps I threw you off the 
track and maybe you’re not treating me for the right thing.” 

“Don’t worry, Percy. I have been treating you for the right 
thing. You may lie, but my miscroscope never lies. In this instance 
you are fortunate, for the lie did no harm. However, if in the 
future you have occasion to consult a physician, for your own 
sake I advise you, tell him the truth.” 

This infection of Percy’s was a form of inflammation of the 
eyes called purulent conjunctivitis due to gonorrhoeal germs. 
Other varieties are caused by staphylococci, streptococci, Koch- 
weeks bacilli, pneumococci, Klebs-Loffler bacteria, etc. All vari- 
eties of conjunctivitis are characterized by inflammation and red- 
ness of the eye plus a discharge. Some are quite mild but the 
gonorrhoeal is usually severe and always serious. They occur un- 
der two types, in the newborn and in the adult. 

In the infant, the disease appears within a few days after birth, 
hence the name Ophthalmia Neonatorum. The infection is trans- 
mitted to the eyes from the vaginal discharge of the mother. One 
can form a good idea of the seriousness of this malady when we 
learn that only three score years back it accounted for more than 
thirty percent of all inmates in institution for the blind and further 
that approximately ten percent of all cases of blindness were 
caused thereby. In 1884 Dr. Credé, a Leipsic obstetrician intro- 
duced the method of preventing the disease by putting a drop of 
weak nitrate of silver solution into the eyes of babies a few 
minutes after birth. Since then the incidence of Ophthalmia Neon- 
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atorum has been reduced to less than a fraction of one percent of 
the number of cases which prevailed before the Credé treatment 
was employed. 

The disease sets in with slight redness of the eyes and a thin 
watery discharge which changes to pus in a couple of days. The 
lids become thick, swollen, hard and purple’ and can be opened 
only with great difficulty. After they are separated, we note that 
the conjunctiva covering the eyeball is bright red and puffed up 
so that it is raised above the level of the cornea. In mild cases the 
swelling, redness and discharge lessen and the eyes gradually re- 
turn to the normal, but in many instances the infection is more 
virulent, and then we have an entirely different picture. 

In gonorrhoeal infection of the eye, the cornea is the danger 
zone. As soon as the cornea is attacked, the case is exceedingly 
serious, for sight may be greatly impaired or the eye may be de- 
stroyed. Involvement of the cornea is usually in the form of one or 
‘more ulcers. If these are superficial they may heal spontaneously. 
When however the ulcers are deeper or more extensive, they 
slough away the corneal tissue which is then replaced by opaque 
scars. If the resulting corneal opacities are situated in the center 
of the cornea, as they frequently are, they interfere with central 
fixation and development of the macula, the region which gives 
us our most keen vision. This in turn produces oscillation of the 
eyes (Nystagmus). See Chapter XX. In some cases the ulcers 
burrow through the layers of the cornea and cause perforation. 
Under these circumstances, the pressure within the eye may cause 
the cornea to bulge forward producing the condition called 
staphyloma—a sort of irregular, conical protrusion. All of these 
complications lead to permanently bad vision or virtual blindness. 

In the adult, gonorrhoeal infection of the eyes is usually a more 
serious affliction. It occurs most frequently in young men in the 
course of an attack of gonorrhoeal urethretis. The urethral dis- 
charge gets on the fingers and is accidentally transferred to the 
eyes. The pattern is similar to that seen in the infant but all the 
signs and symptoms are much more severe. During the stage of 
profuse pus, not only is the eye fiery red and swollen, but exceed- 
ingly painful. Patients complain of a sharp, sticking, burning 
sensation. The chemosis or swelling and elevation of the con- 
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junctiva above the level of the cornea is more marked than in 
ophthalmia neonatorum. The greenish yellow discharge is more 
profuse and continues for a period of two to five weeks. In the 
adult, only one eye is affected at the outset but within a couple of 
days it passes to the second eye, unless that eye has been carefully 
sealed off behind a transparent shield. 

The danger line in the adult, as in the infant, is the cornea and 
the complications are similar but more serious. The ulcers are 
more apt to erode the cornea and perforate. Then the aqueous 
escapes and carries the iris into the wound. This invariably causes 
grave mischief. The iris may remain incarcerated in the wound 
and should the eye heal, the membrane remains permanently bound 
down to the cornea. Thereafter the pupil is irregular in outline 
and unable to expand and contract freely with increase or decrease 
of light. This is bad enough, but in many instances the outcome is 
less fortunate. The gonorrhoeal infection may spread to the iris, 
ciliary body and choroid and eventually involve all the ocular 
structures. Such a condition, termed panophthalmitis usually 
terminates in a shrunken, sightless globe or even loss of the eye. 

In the milder cases which do not ulcerate the cornea, the pus 
usually subsides after about three weeks and the pain disappears. 
However, the eye remains inflamed and swollen for another few 
weeks and then gradually returns to the normal. 

Other varieties of conjunctivitis are as a rule less painful, less 
severe and less serious than gonorrhoeal. Thus an attack of simple 
catarrhal conjunctivitis may be all over in a matter of a week or 
ten days. Diphtheritic conjunctivitis is also a grave malady. But 
this infection is rarely seen today because diphtheria has almost 
been stamped out. Gonorrhoeal conjunctivitis is also far less pre- 
valent than it was but a few years back, thanks to better prophylac- 
tic measures. Though prevention of gonorrhoeal conjunctivitis in 
infants has been eminently successful since the introduction of the 
Credé method, gonorrhoeal urethritis in the adult, female as well 
as male, was just as prevalent as ever before. Many preventive 
measures were introduced and tried but none was entirely satis- 
factory. Within the past few years tremendous advances have 
been made by the use of penicillin and the sulpha drugs, and the 
prospects for stamping out this pest in the none too distant future 
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are bright. Furthermore, these new preparations have revolution- 
ized treatment, not alone in cutting down the time required but 
in the greater certainty of effecting a thorough and lasting cure. 
Previously a fair percentage of cases were either incurable or only 
apparently cured. Many instances of gonorrhoeal rheumatism and 
gonorrhoeal arthritis appeared months or years after the patient 
had presumably recovered. 

Great strides in the battle against venereal diseases have been 
made by a more realistic approach to the problems. The public 
is better informed. Our present attitude is largely the result of re- 
moving the taboo from the so-called “social” diseases. Now the 
“hush, hush” idea has passed into the limbo of forgotten notions 
and the individual suffering from gonorrhoea or syphilis is re- 
garded as one who must be restored to health, not alone for his 
own sake, but because untreated and uncured he is a menace to 
mankind. 


XVIII 


_WHEN RED IS GREEN AND GREEN IS RED 


“Hey, Mister, this transfer is no good here. It’s for the red cars.” 

“Oh, I’m sorry. I thought this was a red car.” 

“See here, wise guy, don’t try to be funny. You know darn 
well it’s a green car.” 

Ah, that was the trouble! Dr. K. didn’t know, or at any rate 
was never sure of his colors. In consequence his life was checkered 
with embarrassing situations. Oddly enough his wife also con- 
fused her colors. When she went marketing she got her ration 
coupons mixed and would hand the grocer a blue ticket instead 
of a red one. On one occasion a maid in their employ absconded 
with some jewelry. When it came to furnishing the police with 
a description of the girl, the doctor said she had brown hair but 
his wife insisted it was gray. 

“How long has this maid been working for you folks?” 

“Three months.” 

“Three months! And you can’t make up your minds whether 
her hair is brown or gray?” 

According to the neighbors, the young woman was a redhead. 

Some color-blind persons cannot recognize any colors. To them 
everything is some shade of gray. This condition, called achroma- 
topsia or total color-blindness, is exceedingly rare. The great 
majority of color-blind people perceive colors but have difficulty 
in distinguishing them. This partial color-blindness is known as 
dischromatopsia. 

Some are born color-blind. The congenital form is not a disease 
nor the result of disease. It is an imperfection in no way associated 
with impaired vision. On the contrary, color-blind people usually 
have excellent sight. The defect runs in certain families, but often 
skips a generation. Its cause is unknown. 

Color-blindness may also be acquired. This type is always as- 
sociated with loss of vision through some disease affecting the 
optic nerve, the retina, or the brain. It is common in tobacco- 
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alcohol poisoning, but if the patient recovers, the color sense is re- 
stored. In many optic nerve affections color vision is lost before 
there is any diminution of sight for form. It requires a keener 
visual sense than the ability to distinguish shape and size. Con- 
sequently, the field of vision for colors is smaller than that for 
white, and those for red and green are smaller than those for 
yellow and blue. Fig. 14. 

Both congenital and acquired color-blindness may be total or 
partial. For practical purposes we use the term color-blindness to 
mean the congenital variety, which is the most frequent. The 
most important groups are either red-blind or green-blind. The 
red-blind cannot see green correctly, the green-blind do not 
recognize red. Certain red-blind persons see some colors correctly 
and others incorrectly or not at all. Most red-green blind persons 
experience the greatest difficulty with mixed colors. 

The color-blind are not conscious of their deficiency until it 
is called to their attention. Most of them learn to associate certain 
objects with the names of certain colors. Thus they know that 
grass is green, blood is red, the sky blue, even though they may 
all appear gray. The first scientific description of congenital color- 
blindness was given to the world a century and a half ago by 
Dalton, an Enelish chemist and physicist, hence it is often called 
Daltonism. Dalton was color-blind and when he looked at a tree 
laden with ripe red cherries, he said, they bore the same color as 
the green leaves. 

There are many tests for color-blindness. One of the methods 
most widely employed is known as the Holmeren test. In this test 
skeins of colored wools—reds, pinks, greens, blues, browns, grays, 
yellows—are thrown in a heap on one side of a table and a test- 
skein of pale-green is placed on the other. The subject is asked to 
pick from the pile those which are closest in color to the test skein. 
If he selects gravs and light browns as well as greens, it proves 
that he is color-blind. Then, to determine the type of color-blind- 
ness he is asked to match skeins of bright reds and rose-pinks. 

Another test, devised by Stilling, Nagel and Ishihara consists 
of two sets of cards on which a profusion of scattered circular 
spots of many colors is printed. In the first set each card bears a 
large numeral made of dots of one or more colors—against the 
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background of contrasting shades. If the subject is color-blind he 
will not recognize the numeral, for parts of it will fuse with the 
background or form some other design with some of the back- 
ground dots. In the second set the designs of dots are so con- 
structed that they will form numerals for the color-blind but not 
for those with a normal color sense. 

Both these methods of testing are widely used as they are rapid 
and reasonably accurate. But of all tests the most reliable consists 
in identifying the colors of the spectrum. The subject is asked to 
name all the colors he sees in the whole spectrum or he is shown 
either end or a single color at a time. This makes it possible to 
determine exactly the nature of his defect. For ordinary purposes 
any series of variously colored objects may be used. One point 
must be borne in mind. The ability to recognize color depends 
on luminosity and in some instances on contrast. Thus, if you 
take two objects, one distinctly red and the other bright green, 
you will find that some color-blind persons can name them cor- 
rectly when they are placed side by side in a strong light, but if 
the light is dim or the objects are displayed singly, the colors 
may be confused or not recognized at all. Sometimes certain 
shades of a color are more correctly seen that other tints of the 
same hue. 

The principal handicap of the congenitally color-blind is their 
inability to engage in occupations involving the color sense, such 
as painting, dressmaking, dyemaking and military signalling. They 
cannot be locomotive engineers or airplane pilots. However in 
modern warfare it has been found that certain types of camou- 
flage which can deceive the normal color sense can be detected 
by the color-blind. 

Can the color-blind be cured? 

Congenital color-blindness has thus far been found to be in- 
curable. But quite recently Professors Dunlop and Loken of the 
University of California have made experiments based on the 
theory that it is due in large measure to vitamin A deficiency. 
They divided a number of color-blind students into two groups. 
To the first they fed large doses of vitamin A—upwards of 25,000 
units daily. The second set served as a control and received no 
vitamin A except that contained in their regular diet. After sev- 
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eral months of this it was found that about 50 per cent of those 
fed on large doses of vitamin A showed definite improvement in 
their ability to distinguish colors, and of those some 25 per cent 
were able to pass standard tests in which they had previously 
failed. It looks very much as if there may be hope for the color- 
blind. Some’ day they may even see a rainbow in the sky! 


XIX 


FIRST AID FOR EYE INJURIES 


AN OPEN LETTER TO ALL FIRST AIDERS 
PARTICULARLY THOSE HOLDING CERTIFICATES 


Dear SISTERS AND BROTHERS, 


I am fully aware that you know your stuff. You are well posted on the 
six cardinal points for the control of hemorrhage; you can strap a chest 
for fractured ribs so snugly that a Houdini would have a tough time 
extricating himself from your cravats; you are well qualified to take 
care of shock, snake bite, heat exhaustion, infection and cramps; you 
can do the fireman’s drag and you can fix up contusions, abrasions, 
lacerations and burns of the first, second and third degree. You know 
exactly what to do when the baby insists on drinking iodine instead of 
soothing syrup. All these and countless other emergencies you are fully 
prepared to see through to a finish. Your certificate is ample testimony 
to your knowledge and ability in these fields. I have taught first aid for 
the Red Cross and therefore I would be the last person in the world to 
question your knowledge or your ability. Nevertheless, I wish to ask 
a favor. 

If perchance I should meet with an taeny to my eye, even though 
it be but a mere speck of dust flying in, please don’t try to remove it. 
Don’t flush my eye; don’t turn my upper lid up or my lower lid down; 
don’t apply the corner of your handkerchief or bandage. Just let that 
bit of dust rest in peace. If you feel you must do something to justify 
your existence as first-aider or to impress the madding crowd that has 
gathered to watch you perform, rush me away. Don’t take me to an 
optician, an optometrist, a pharmacist, or even to the family doctor. 
Take me to an oculist if one can be found within a radius of three or 
four hundred miles. 

Please do not misunderstand. It is not, I repeat, lack of confidence 
that impels me to beseech you not to render first aid to my eyes. It is 
merely a matter of statistics. I am interested in figures and I should like 
to be able to say that prior to your ministrations I had two eyes and 
that after you got through with me I still had two. 
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For your faithful observance of this request accept my sincere thanks, 
and let me assure you that I shall remain 


Forever, Gratefully yours, 
Tue AUTHOR 


N. B. The American Red Cross is a truly fine organization. I have 
the greatest admiration for the men and women connected with it 
and feel that they are doing a splendid work. All in all their 
courses in first aid are excellent. But the eye is so easily ruined 
by a single false move that I should like to rewrite the section in 
the manual of instruction that deals with it, somewhat as follows: 

The most advisable first-aid treatment for all eye injuries 

is to apply a sterile gauze patch and get the patient to a 

physician as quickly as possible. 

One of the most noteworthy characteristics of the eye is its 
ability to take severe punishment and still continue to function 
with considerable efficiency, despite the fact that it is composed 
of the most delicate and highly sensitive tissues in the body. We 
have repeatedly seen instances of persons who have sustained 
serious eye injuries and diseases and have nevertheless recovered 
to such an extent as to retain a substantial degree of useful sight 
for years and years thereafter. Ophthalmologists feel—and I 
think justifiably—that these comparatively good results are largely 
due to skilful care and Handling. 

Every time I see a good Samaritan fussing around someone’s 
eyes, an almost irresistible urge to throw myself into the breach 
comes over me, and I am reminded of that noble Aesculapian who 
was rushing breathlessly down the street, when he was haled by 
a colleague, 

““Where’s the fire, brother!” 

“Down at young Mrs. Fixit’s. Her baby has an upset stomach.” 

“Well, what of it? It’s not an emergency, is it?” 

“No, Tom, it isn’t, but she’s got a book on what to do till the 
doctor comes, and if I don’t get there pronto, she'll do it. Don’t 
stop me, I must save that child.” 

It is remarkable how often a comparatively trivial accident, 
when carelessly or improperly treated, will terminate in a tragic 
loss of vision. Therefore well-meaning laymen who contemplate 
ministering to an injured eye should first pause in solemn prayer 
and then resolve to leave the eye alone. 


XX 


THE GREEKS HAD A WORD FOR IT 


A MOTHER brings me her eleven-months-old baby, a plump and 
rosy youngster with blond hair and beautiful blue eyes—beautiful 
but for the irregular white spots here and there which hide the 
blue. And when the child looks at me those blue eyes oscillate. 
incessantly and swiftly. What is this constant rocking of the eye- 
balls? The Greeks had a word for it—nystagmus—from the verb 
meaning to nod. 

“Was the baby born that way?” I ask the mother. 

“Positively not,” she says. “But at birth baby had a discharge 
from both eyes.” 

Enough said. I know that the youngster has contracted opth- 
almia neonatorum—gonorrheal infection of the eyes of the new- 
born. I know too that the white scars on the cornea result from 
ulcers produced by the infection and that they will never clear up. 

But what about this tremulousness of the eyeballs? What causes 
that? Will it ever disappear? Nystagmus may be caused by a 
number of conditions present at birth or very shortly thereafter 
which produce amblyopia (dimness of vision). A child may be 
born with cataracts or a high degree of refractive error, near- 
sightedness, farsightedness, or astigmatism. Or it may, like the 
baby in my office, have contracted gonorrheal infection of the 
eyes at birth from its mother. This condition may also be followed 
by cataract. All conditions of this kind impair sight. Nystagmus 
follows. Why? Because the amblyopic child never sees aoyhing 
clearly and therefore never learns to focus its eyes. 

The region of most acute vision in the normal eye is that por- 
tion at the posterior pole known as the macula. In the newborn 
child and for the first weeks of life the macula is undeveloped. 
This is evidenced by the fact that when a bright light is brought 
before a young infant, the baby will display interest but will 
move its eyes about in a wandering sort of way and make no 
attempt to follow or “fix” the light. In time, as the macula be- 
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comes more efficient in giving sharp clear-cut images, the child 
gradually learns to hold its eyes steady so that the images will fall 
upon this region. When, however, sight is exceedingly bad from 
the outset, vision is no better or very little better at the macula 
than elsewhere in the retina. Hence nothing would be gained by 
bringing objects to a focus at any particular spot, and the faculty 
of steadying the eyes is not acquired. 
_ Nystagmus occurs frequently in albinos, who are likely to have 
poor vision from birth. Albinism is a congenital disease, character- 
ized by absence or deficiency of pigment. It occurs mostly in 
males but is transmissible only through females. Albino children 
have white hair at birth; later it may change to very light brown 
but the eyebrows and lashes usually remain white throughout life. 
The iris contains so little pigment that it is always light gray or 
pale blue. When light is thrown into the eye, the red reflection 
from the retinal blood vessels gives the pupil a bright-red color 
and the eye appears to be pink. Vision is usually poor because of 
myopia and astigmatism but often sight improves as the patient 
grows older. Albinos suffer from photophobia and actually see 
better at dusk than in bright daylight. When the fundus is ex- 
amined with the ophthalmoscope, the retina has a pale yellowish- 
white color instead of the normal reddish tint and the blood 
vessels of the choroid show distinctly through the retina, because 
it too is devoid of pigment. This type of fundus is called albinotic. 

Diseases of the central nervous system are frequently accom- 
panied by nystagmus. We shall consider briefly two which are 
characteristic. The first is known as Friedreich’s hereditary ataxia, 
a familial disease of the spinal cord, which appears in youth, 
usually before puberty. Several children in the family are affected, 
more particularly the boys. They suffer from ataxia or loss of co- 
ordination in the legs, characterized by a staggering, swaying gait. 
Later a chorea-like ataxia of the arms and oscillatory movements 
of the head and body develop. The facial expression is dull and 
mask like. Speech is slow, scanning, explosive. Nystagmus from 
side to side is one of the regular manifestations of this disease 
and not infrequently there is optic atrophy. 

The second disease of the central nervous system often showing 
nystagmus is multiple sclerosis, a disease of the brain and spinal 
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cord, also known as disseminated or insular sclerosis. It is an ex- 
tremely serious affliction of unknown origin, beginning usually 
between the tenth and the thirteenth years. Patients suffer from 
extreme weakness of the muscles, ataxic gait, paralyses and absence 
of bladder control. They have pronounced disturbances of vision, 
often marked loss, with partial restoration followed by relapses to 
varying degrees of blindness, but never total blindness. In many 
cases ophthalmoscopic examination reveals no abnormalities since 
the impaired sight is due to inflammation behind the eyeball, retro- 
bulbar optic neuritis. However, when the fields of vision are | 
mapped out, they are found to be contracted, with a central blind 
spot, especially for red and green (Fig. 10). Nystagmus is noted 
in 60 to 70 per cent of persons suffering from multiple sclerosis 
and is therefore of considerable diagnostic importance. 
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Fig. 10. BRAIN AND SPINAL Corp Disgase (Multiple Sclerosis) 





A third type of nystagmus is found in coal miners as an oc- 
cupational neurosis acquired in adult life, and is probably the 
result of poor illumination and long continued stooping. This 
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variety not infrequently disappears if the patient changes his 
occupation. 

Finally, nystagmus sometimes occurs in diseases of the inner ear. 
The vibratory movements of the eyes may be associated with 
vertigo, nausea and vomiting. When the irritation to the vestibular 
nerves is removed the nystagmus also disappears. A similar type 
of oscillations of the eyes may be brought on in healthy persons 
by rapidly rotating the body, as on a revolving stool, or by 
syringing the ear with cold water. 

It is a peculiarity of nystagmus that those afflicted with it are 
commonly undisturbed by it and even unconscious of their con- 
dition unless someone tells them about it. The one exception is 
the nystagmus of the coal miners who, having acquired it in adult 
life, are familiar with clear images and are therefore distressed 
when the objects they look at appear unsteady. Both eyes are 
affected by nystagmus except in extremely rare cases. The move- 
ments are involuntary and may be from side to side, up and 
down, or rotary. They are rhythmic, jerky, sometimes slow, 
sometimes rapid. When a patient is under observation or when 
he is asked to hold his eyes steady, the nystagmus is apt to in- 
crease. Many patients do not have any oscillation when they look 
straight ahead, but if they look to the extreme left or right it im- 
mediately sets in. Occasionally the tremor of the eyes is accom- 
panied by nodding of the head, especially in infants. It is more 
frequent in males than in females. 

Nystagmus accompanying congenital and pigirSteptedt disease 
is incurable. Occasionally a case due to refractive errors clears 
up if the vision improves, and a very young child may be cured 
if the congenital cataract responsible for the nystagmus is promptly 
and successfully removed. These, with the coal miners’ nystagmus, 
are the only exceptions. 
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A CARROT A DAY 


“Hey, WAITER, you forgot my raw carrot.” 

“Why, Jack, what’s the big idea? I never knew you ate raw 
carrots before.” | 

“I never did, but I do now and like them. There’s a reason.” 

“Yes? What is it?” 

“Well, about a month ago I was driving in the dimout and 
nearly killed a man. Missed him by an inch or so. Just didn’t see 
him. Somebody yelled out, “Hey, Mister, why don’t you have 
your eyes examined?’ I didn’t think there was anything wrong 
with my eyes, though I’d just been careless. But I decided to 
check on it and sure enough it was my eyes. The oculist found 
that I have night blindness, so he put me on raw carrots. He said 
many pedestrians have been hurt in the dimout because they, too, 
were suffering from night blindness. 

“Tve heard of that but I always thought it was bunk.” 

“Well, it isn’t. It’s based on scientific investigation. You start 
off with a regular examination of your eyes, which includes a 
record of your vision, a study of the optic nerves and the retina, 
a field of vision test, a checkup on your glasses, and so on. After 
all that you get a special test for night blindness.” 

“What’s that like?” 

“It’s called a dark adaptation test. The oculist leaves you in a 
dark room for several minutes. Then he switches on a bright light 
in a little machine. The light is controlled by rheostats so that it 
should not vary with the fluctuations in the house current; glare 
is eliminated by a sheet of ground glass placed in front of the light. 
You stare at the light for three minutes, first straight ahead, then 
from the left, the right, and so on, so that the whole retina is 
saturated with light. Then the bright light is turned off and a 
band of very faint light automatically goes on. For some minutes 
you can’t see a thing—it seems hours. But the doctor is checking 
with a stop watch the length of time before you can see the dim 
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band of light and recognize its direction—horizontal, vertical or 
oblique.” 

“That’s interesting. How long did it take you to see it?” 

“My first test took 7 minutes and 4o seconds. That’s about 
twice as long as it should be. Then I went on the carrot diet and 
in two weeks it dropped to 6 minutes and ro seconds.” 

“TI should think you’d get fed up on carrots. Isn’t there some- 
thing else you could take?” 

“Sure, any food rich in vitamin A will do. You can take butter, 
or yellow or green vegetables. Severe cases get concentrated 
vitamin A tablets. Airplane pilots who go out on night bombing 
missions are given extra rich vitamin A diets.” 

“T always thought night blindness was hereditary.” 

“T don’t know about that. I'll ask the doctor next time I see 
him. Wait, here he comes. I'll call him over. Hello, Doctor, we 
were just talking about you. Won’t you join us? Meet Mr. Every- 
man. 

“Delighted, Mr. Everyman. Is this one of those ‘talk of the 
devil’ situations?” 

“No, on the contrary, we are in the dark and we want you to 
throw some light. I was just telling Mr. Everyman about my 
dimout mishap and he wanted to know whether night blindness 
is hereditary. 

“Yes, true night blindness is hereditary. It occurs mostly in 
families where there have been many intermarriages of cousins 
and other close relatives. Its technical name is retinitis pigmentosa. 
However, the night blindness of our friend here is not of that 
type. His is a fairly common functional or deficiency condition 
which is rarely severe and in general responds quickly to vitamin 
A. It occurs most frequently in the tropics among soldiers, sailors 
and others subject to excessive fatigue, or those in a run down 
condition. Highly myopic patients also show delayed dark 
adaptation. 

“But, to return to retinitis pigmentosa. That is the most marked 
form of night blindness, a true organic disease associated with 
pigmentary degeneration of the retina. The malady is chronic and 
progressive, gradually terminating in blindness not only at night 
but all the time. It first manifests itself in early childhood, when 
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the patient complains of poor vision at dusk. A careful history 
invariably establishes the hereditary nature of the disease and 
usually consanguinity in the antecedents. Associated degeneracies 
such as deaf mutism, low mentality, and insanity are common. 
There is also a high tendency to obesity and extra fingers and 
toes. As the victim grows older, the night blindness increases 
and the field of vision becomes more and more contracted (Fig. 
11). Thereafter he experiences greater difficulty in getting about 
even during the day, for he fails to see objects about him until 
quite close to them. An exceedingly peculiar characteristic is the 
fact that central or reading vision may remain good for a long 
time. He may even be able to do fine work. During this stage the 
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patient develops rings of blindness called annular scotomata; as 
he looks ahead there are circular areas which are blotted out. If 
he looks, for instance, at a tall building in the distance, part of 
the structure seems detached from the rest. At first these annular 
scotomata are noticed only when the light is dim, but eventually 
they are present in broad daylight. Gradually the bands of dark- 
ness become wider as the disease progresses and vision is narrowed 
- down until the patient sees only what is straight ahead in the 
line of vision. He is then said to have tubular vision. Ultimately 
he loses even this. By forty-five or even earlier he is totally blind, 
though occasionally some sight is retained as late as the sixtieth 
year. A peculiar characteristic of this progressive diminution of 
sight is that it is often broken by periods of improvement. During 
these remissions the patient sees better and the field of vision 
becomes larger! 

“With rare exceptions retinitis pigmentosa affects both eyes, 
and males more often than females. Ophthalmoscopic examination 
of the fundus shows the pigment clumped in little jet black masses 
with spiderlike projections, resembling bone corpuscles. They are 
most evident in the peripheral parts of the retina, whereas the 
center, denuded of pigment, has a pale, degenerated appearance 
(Plate II B). The blood vessels, especially the arteries, are greatly 
attenuated. The optic disc is also pale, atrophic and waxy in color. 
At a later stage the retina has a tessellated appearance with the 
choroidal vessels showing through. 

“One of the most important confirmatory aids in the diagnosis 
of retinitis pigmentosa is a study of the field of vision. Tested early 
in the disease, it may appear normal under bright illumination, but 
if the light is reduced even a little, the field of vision shows marked 
contraction. As the disease advances, the field of vision shows 
diminution of peripheral limits and the annular scotomata. Fig. 11. 
In the later stages the field is narrowed down to a small central 
circle hig’ 17: 

“This is most interesting, Doctor. But tell me, can these cases 
be cured or helped by vitamin A or any other means?” 

“A great many measures have been tried to check retinitis 
pigmentosa and from time to time various remedies have been 
hailed as cures. Vaso-dilators, hormones, liver extracts, vitamins, 
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galvanism, X-rays, and various operations are but a few of the 


methods that have been employed, but none has effected either 
an arrest or a cure. Various therapeutic agents have been mis- 
takenly credited with causing the temporary improvement which 
is often characteristic of this disease, but the hopes thus aroused 
have always proved illusory. At present we have no cure for this 
affliction. Whenever the etiology of a disease is unknown, there 
are always countless remedies and no cures, especially if the 
malady is chronic and progressive. 
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XXII 


THE POPEYE CLINIC 


Tuts Group of patients before you all have myopia of various 
‘degrees. This young man on my left is thirteen years old and his 
lenses are minus 5. The lady on the extreme right is in her early 
thirties, her correction is exceedingly high—minus 16. The 
patients in the center of the line show intermediate stages of near- 
sightedness. You will note that as we pass from left to right, their 
eyes protrude more and more. The higher the myopia, the longer 
the eyeball and hence the greater the degree of bulging or — 
exophthalmos. 

In the next group are victims of Grave’s disease, also called 
Basedow’s disease or exophthalmic goiter, which, as you know, is 
not principally an eye condition but rather a constitutional dis- 
turbance. This girl is seventeen, the next is twenty-nine, the last, 
thirty-eight. The young man is twenty-two. All of these patients 
show a more advanced degree of protrusion than the myopes, but 
you will also perceive a certain emaciation which tends to ex- 
aggerate the exophthalmos. At the same time not one has a 
pronounced enlargement of the thyroid gland; yet the tremor of 
the fingers, lids and tongue, the increased reflexes, rapid pulse 
and palpitation of the heart, are evidence that all are suffering from 
hyperthyroidism or overactivity of the thyroid gland. Both eyes 
are prominent as a rule, but not always equally so. The reason for 
this is not known. The degree of protrusion is no indication of 
the severity of the disease. These patients have good vision and 
suffer no ill effects from the bulging except for its effect on their 
appearance. Women are much more often affected than men, and 
the entire picture is usually aggravated during emotional states. 

We shall now demonstrate several cases of monocular exoph- 
thalmos. This patient is twenty-eight years old. For some years 
he has been suffering from sinus disease. I request him to blow 
his nose and as he does so, observe how his right eye pops out and 


the upper and lower lids puff up like a balloon. As I apply gentle 
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pressure to the eye, you hear a hissing, crackling sound and the 
bulging (proptosis) subsides. In this case the exophthalmos is 
due to the entrance of air from the nasal passages via a perforation 
secondary to his chronic sinusitis. Emphysema of this type is far 
more common after injuries resulting in fracture of the orbit. 

In the next case the exophthalmos is limited to the left eye. 
Note that the globe not only protudes forward, but downward 
and to the right. About three weeks ago this man developed a 
boil at the outer angle of his left eyebrow. As we palpate the 
mass above the eyeball, we find that it is hot and tender and that 
there is distinct fluctuation. In short, we are dealing with an 
abscess which has burrowed through the capsule of the globe and 
is now crowding the eye out of the socket. By evacuating the 
pus through free incision and drainage the eye will readily re- 
sume its normal position. Abscess formation in the orbit may 
result from an infection of the bone or the periosteum (periostitis), 
or from infection of the soft parts (cellulitis), usually due to 
syphilis. The pus may originate in one of the neighboring struc- 
tures, or in an external infection, as in this case. Exophthalmos of 
this latter type, though often more severe, sometimes follows an 
attack of facial erysipelas. Whenever the globe protrudes laterally 
as well as forward, the patient is likely to suffer from double 
vision. 

We come now to the last two cases of exophthalmos. Both have 
tumors of the eye. This woman has a cystic growth. The diagnosis 
was confirmed by withdrawing some of the fluid with a hypo- 
dermic syringe. Examination of the fluid under the miscroscope 
shows that the cyst is a dermoid. It may be possible to excise 
the growth and save the eye. The next patient has an entirely 
different kind of tumor. Examination of the interior reveals a 
melano-sarcoma, which is highly malignant. The only procedure 
possible is immediate and complete enucleation of the eye. If the 
growth were benign, a fatty tumor’for instance, it would merely 
be necessary to remove it and the eye could be saved. 

From the cases which we have presented at our clinic, it must 
be apparent that exophthalmos is not a disease in itself, but merely 
a manifestation of some condition which alters the normal relation- 
ship between the orbit and its contents. Proptosis, or protrusion, 
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is a symptom common to almost all diseases of the orbit. When 
the protrusion of the globe is extreme, the cornea may ulcerate 
because of the inability of the lids to close over it. In rare in- 
stances a tumor may press on the optic nerve and produce optic 


atrophy. 


XXIII 


MONARCH OF ALL I SURVEY 


THE Doctor and his patient sat facing each other. 

“Now, Mr. Smith,” said the physician, “cover up your left eye, 
and with your right eye look straight at my left eye. Watch for 
this white-headed pin which I have stuck on the end of my pencil. 
I am going to move it in various directions, and whenever the 
white dot comes into view, I want you to say, ‘Now.’ But remem- 
ber, keep your eye fixed on mine all the time. Don’t move it in 
any direction. Is that clear?” 

“Yes, Doctor.” 

“Very well, then. Let’s begin. Be sure to keep looking straight 
into my eye.” 

The doctor held the pin out to the right as far as his arm could 
reach and slowly brought it back between the patient and him- 
self. As soon as Smith saw it, he called out “Now!” Next the 
physician carried the pin to the extreme Jeft and again brought 
it back until the patient perceived it. Then the pin was held above 
and moved slowly downward, and lastly it was started below the 
eye level and gradually drawn upward again until it came into 
Mr. Smith’s view. In the meantime the doctor watched Smith 
closely to make sure that he did not follow the movements of 
the pin by moving his eye. 

The test was then repeated for the left eye. When it was 
finished, the physician said, 

“Mr. Smith, ye case will require a more detailed examination 
by an eye specialist.” 

“But Doctor, I have no trouble with my eyes. What naka 
me is those pains in the head.” - 

“Yes, I understand that but in order to determine the cause Bie 
your headaches it will be necessary to have an oculist examine 
your optic nerves and make an accurate chart of your fields of 
vision; that is not merely an eye test, but a study of the brain as 
well. It is quite possible that your trouble is not in the eyes but 
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higher up, and that is something the field of vision will show. 

The oculist to whom Smith presented himself the next day, 
first tested the patient’s vision by asking him to read the letters 
on a chart; then he studied the interior of Smith’s eyes with an 
electric ophthalmoscope. Next he seated him at an instrument 
called a perimeter (Plate VIII) which looked like half of a steel 
hoop mounted on a stand. The apparatus was painted black, but 
in the middle of the arc was a white dot. The patient was di- 
rected to keep his eyes on this target while another white spot 
was moved along from the outer ends of the arc toward the center 
and brought to a stop as soon as it came into the patient’s view. 
Substantially the test was a repetition of that made with the pin 
by the family physician, except that the specialist’s examination 
was much more thorough, and accurate. The perimeter arc was 
turned from the horizontal to the vertical, and then to the oblique 
positions between the horizontal and the vertical. Thus the arc 
moved through eight meridians. The findings in each position 
were recorded in degrees on a special field of vision chart. 

When the examination was completed, it revealed that Smith’s 
vision was 20/20, which is normal, but that nevertheless he was 
blind on the outer or temporal half of each eye. Fig. 15. A tenta- 
tive diagnosis of pituitary brain tumor was thus made and this was 
later confirmed by X-ray films of the skull. 

There are three kinds of vision—central, peripheral, and color 
vision. When the physician reported that Smith has 20/20 vision 
he was referring to direct, central, or reading sight, that which 
enables us to see objects straight ahead. By peripheral vision we 
see what is above, below, to the right or left of us. This is known 
as the field of vision. 

Irrespective of how perfect the acuity of central sight may 
be, we cannot get about safely without good peripheral vision. 
You can easily demonstrate this for yourself by performing the 
following simple experiment. Take a narrow, hollow cylinder, 
such as a cardboard mailing tube, five or more feet long. Close 
one eye and hold the tube horizontally in front of the other eye. 
_ Try to walk. If you are in unfamiliar surroundings, you will 
bump into things. If you try to go down stairs, you will probably 
fall. And if any moving objects are approaching from either side, 
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you will be unaware of their presence until they have struck you. 
The peripheral vision enables us to orient ourselves among the 
fixed and moving objects not directly in front of us. Direct vision 
is located in the macula lutea, a tiny area in the retina, measuring 
1 to 2 millimeters in diameter. Peripheral vision we. get from all 
the rest of the retina. Hence, diseases and injuries of the retina 
produce changes in the fields of vision. 
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Normal fields of vision have been accurately mapped, and 
when charted on the perimeter (Plate VIII) invariably follow 
the pattern shown in Fig. 12. However, a good, serviceable test 
can be made by seating the patient in front of a blackboard or a 
sheet of paper tacked to a well illuminated wall. The outline of 
the chart then looks like the chart shown in Fig. 13. Family 
physicians often use this method, but the perimeter is standard 


for oculists and neurologists. The field of vision is always taken . 


separately for each eye because when both eyes are open, each 
eye sees a part of what the other eye sees; there is considerable 
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(LEFT EYE) 
Fig. 13. BLACKBOARD FIELD OF VISION 


overlapping in the nasal portions of the fields. For this reason 
persons with a defect in the nasal portion of one field (F ig. 4) are 
likely to be unaware of it. 

Perimetry—the charting of the field of vision—is practised 
under specially created conditions, with meticulous attention to 
detail, and gives precise results. The light must be uniform both 
in intensity and in distribution over the perimeter arc, and in every 
meridian through which the arc moves. Both the distance from 
the fixed target to the eye, and the exact size and color of the 
movable targets must be recorded. It is customary to employ test 
objects of the smallest size visible to the patient. Field-of-vision 
charts are marked off in degrees which correspond to similar points 
on the perimeter. The upper half of each chart represents what 
is seen by the lower half of the retina, and vice versa. The outer 
portion of each chart is called the temporal side, the inner is the 
nasal. 

White test objects are used in routine examinations, but in 
many conditions more detailed information can be obtained by 
using colored targets, especially red and green. The fields of vision 
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for colors are smaller than those for white. Blue is closest to white; 
the field for green is smallest, and that for red lies between blue 
and green, as shown in Fig. 14. Color field examinations are not 
tests for color-blindness, which is an entirely different matter. 
Of course color fields cannot be charted for a person who does 
not have color sense, but color-blind people can have entirely 
normal fields for form, that is, for white. 





(RIGHT EYE) 


Fig. 14. CoLor Fietps 


Different diseases produce characteristic variations from the 
normal fields, and each has a special significance for the physician 
trained to interpret the charts. When a field is smaller than normal 
(Fig. 17), it is said to be contracted, 
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To illustrate some of the fine points of perimetry, let me give 
a few classical examples. I have just said that normally the field 
of vision for green is smaller than the field for red. But in many 
cases of hysteria, the order is reversed, and the field for red is 
smaller than that for green. 

In cases of tobacco-alcohol poisoning (toxic amblyopia), the 
patient's vision may be quite hazy, yet the outlines of the field 
of vision may be nearly normal or only slightly contracted; but 
even before there is a loss of vision for white, we find that a small 
target of green or red cannot be recognized. At a later stage the 
patient fails to see even white in the central portions of the fields, 
and is then said to have a central scotoma or enlarged blind spot. 

Sometimes the field of vision shows a blind area in the upper 
half of the inner or nasal side. When this takes the form of a 
right angle (Fig. 4), it is characteristic of glaucoma. 

_ In migraine, hysteria, and retinitis pigmentosa we may encounter 
rings of blindness, termed annular scotomata (Fig. 11). 
The patient with a partially detached retina sees only part of 
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what is before him; if the lower portion is detached, he cannot 
see the heads of men standing a few feet away; if the upper, he 
cannot see their feet. 

In many cases of brain tumor located in the central portion of 
the base of the skull (the region of the pituitary gland), there is 
blindness in the outer temporal field of each eye (bitemporal 
hemianopsia), (Fig. 15). 

A patient with retinitis pigmentosa may be able to distinguish 
what is directly ahead without any trouble; sometimes he can 
even read fine print; nevertheless, as he has only tubular vision 
and does not see objects to the right or left of him, he has con- 
siderable difficulty in getting about (Figs. 11 and 17). This con- 
dition was fully described in Chapter XXI. 

Finally, in atrophy of the optic nerve, as caused by syphilis, the 
field of vision is exceedingly irregular in outline because of the 
scattered sectors of blindness. Central vision is also greatly im- 
paired (Fig. 16). 

Defects in the field of vision are caused by many diseases. The 
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Fig. 17. TUBULAR FIELD OF VISION 


disturbance may be in the eye, the brain, or the blood. Physicians 
rarely, if ever, rely on the perimeter test alone in making a diag- 
nosis but when it is studied in relation to the evidence collated 
from all other sources available, the examination of the fields of 
vision is often the deciding factor in the recognition of a disease 
which, without it, might have been diagnosed incorrectly or too 
late.. 

It is important to remember, therefore, that the field of vision 
may reveal serious disturbances both in the eye or elsewhere, even 
though the patient suffers no discomfort, shows no external sign 
of eye trouble, and has apparently normal vision. 


XXIV 
THE VEIL 


THE bDocTorR is sometimes obliged to be the bearer of bad news, 
always a painful task and especially so if the bad news is unex- 
pected. For him the only compensation is the knowledge that he 
is serving the patient’s best interest in telling him the truth about 
a condition which is bound to become more serious without proper 
attention. In the course of more than thirty-five years of active 
practice I have been in this position many times. It may be thought 
that long continued habit in meeting situations of this kind makes 
the physician callous but I have not found this to be so. It is always 
hard. Anyone who can nonchalantly announce misfortune to 
another human being was hard-boiled from the start. 

A physician, a close friend of mine, sent a relative of his to con- 
sult me. The patient, a Mrs. W., forty-four years old, was in no 
discomfort and was evidently in good health. In spite of this and 
the fact that she came to me because of what she considered an 
exceedingly insignificant symptom, I was compelled, at the end 
of my examination, to report extremely bad news. This is how it 
came about. 

Mrs. W. was visiting her niece and the two ladies were dis- 
cussing nothing more serious than hats. 

“How do you like my new bonnet, Auntie? Isn’t this veil chic?” 

“It’s charming, my dear. Oh! Speaking of veils reminds me 
that I must tell Jerry about my eyes. Lately my sight sometimes 
gets dim as if I were looking through a veil. I wonder what causes 
that.” 

“Maybe you need glasses.” 

“That’s just what I thought, so I went to an optometrist and got 
a pair. I’ve been using them for several weeks now but they don’t 
seem to help. I still get that haze now and then. It probably doesn’t 
amount to anything as my eyes don’t hurt and I never felt better.” 

“Here’s Jerry now. Let’s ask him.” 

But Jerry, a general surgeon, did not think that he knew enough 
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about eyes to express an opinion. “I think you should see an 
oculist, Aunt Martha,” he said. “Let me send you to a friend of 
mine who takes care of all of us.” 

When Mrs. W. entered my office her eyes looked normal 
externally, but I found that vision was normal only in the right 
eye and about 30 per cent reduced in the left. In the dark room 
under the ophthalmoscope the left eye showed a peculiar bluish 
reflex in one part of the retina. Careful measurements revealed 
that this bluish area projected slightly into the eyeball, which 
meant that it was raised somewhat above the rest of the retina. I 
next tested her with a transilluminator, an instrument which carries 
a small light bulb at one end. When the light is pressed against 
the eyeball a red reflex normally shows through the pupil, but if 
there is a tumor in the eye, a black shadow may be visible instead. 
The test can also be made by placing the instrument in the mouth 
and watching the light come through the pupils. The fields of 
vision, recorded on the perimeter, showed blind spots, or scoto- 
mata, as well as other abnormalities. 

This patient had a tumor in her eye, a sarcoma. Obviously she 
could not be helped by glasses. A sarcoma is a malignant growth 
in the same class as a cancer. Its cause is unknown and there is 
but one remedy—radical removal by surgery. But it is impossible 
to cut out the tumor without sacrificing the eye. 

It was hard to tell Mrs. W. that her eye must be removed at 
once because otherwise the sarcoma would spread to the brain 
with fatal results; but somehow I did it and she took the bad news 
more calmly than I had expected. She was operated on within a 
few days and made an uneventful recovery. This was twenty 
years ago and to this day there has been no sign of trouble in the 
other eye. 

Sarcoma is not the only tumor occurring in the eye. There are 
several others which include lipoma (fatty tumor), osteoma 
(bone), fibroma, lymphoma, cysts (especially dermoid), angioma 
and aneurism (blood), carcinoma (cancer), and glioma. In gen- 
eral they are the same as the tumors found in other organs. Not 
all are malignant. Among those listed above all but carcinoma 
and glioma are benign. Innocent tumors sometimes produce double 
vision by pushing the eye forward or otherwise displacing it. 
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Glioma is a peculiar tumor in that it is congenital and occurs 
in children under five. One child after another in the same family 
may be attacked by this extremely malignant growth. In glioma 
the interior of the eye has a peculiar yellowish color which shows 
through the pupil and produces a reflex like a cat’s eye shining in 
the dark. Because of this and because the eye is always blind, 
glioma is known as amaurotic cat’s eye. Death is the inevitable 
result unless the eye is removed at an early stage of the disease. 

Shortly after the diagnosis of Mrs. W.’s tumor, some of her 
friends and relatives came to me to make sure that they did not 
have a similar affliction. Most of them had no symptoms what- 
ever and none of them had malignant growths. Fortunately 
malignant tumors of the eye are rare and even benign growths 
are not common. The incidence of sarcoma, as reported by Duke- 
Elder, is from 2 to 6 in every 10,000 eye cases. Eye specialists 
encounter an average of less than one a year. A friend of mine 
with a very large practice told me that in the course of fifty 
years he had seen.only two such cases. 

A diagnosis of tumor cannot be made from symptoms alone. 
Blurred vision can result from comparatively innocuous condi- 
tions such as fatigue, nervousness, digestive disturbances, but also 
from graver ones—circulatory and kidney diseases, infections of 
the blood, and organic maladies of the brain and spinal cord. An 
attempt at self-diagnosis in this or any other condition is bad since 
it generally leads to mistakes, sometimes as foolish as that made 
by the Irishman who went to call on a friend who was suffering 
from pleurisy. As he entered the room he hastily slipped his ‘pipe 
into his coat pocket. 

“What's this pleurisy feel like, Pat?” he asked after greeting 
the patient. 

“Oh, it’s. a terrible burning pain in the side.” 

“Sure, then, I believe I’m getting it meself. I’ve got the awfullest 
burnin’ pain in me side right here.” And he put his hand to the 
spot where the lighted pipe had burned through his clothes and 
was searing the flesh. 


XXV 


HEADACHES AND 'EYESTRAIN 


Find out the cause of this effect, 

Or rather say the cause of this defect, 

For this effect defective comes by cause. 
Hamlet 


Yes, “find out the cause of this defect” sounds simple enough, 
but it’s a big order, for there are many varieties of headache whose 
source may be virtually any organ or tissue of the body. Head- 
aches may be due to frontal sinus obstruction or to inflammation 
in any of the accessory nasal sinuses, to disturbances of the kid- 
neys or the digestion, to diseases of the blood, especially anemia 
and syphilis, and of the brain and spinal cord; to rheumatism 
and gout. Fortunately most headaches follow characteristic pat- 
terns which enable the experienced physician to identify the 
various types and their causes. ‘This is conspicuously true of those 
due to eyestrain. 

When you see a man habitually screwing up his eyes and 
wrinkling his brows while reading, you can be reasonably certain 
that he is suffering from eyestrain. If in addition he has red 
inflamed-looking lids and a squint, you have further evidence 
that he has asthenopia or weak sight. Yet on an ordinary chart- 
reading test he may appear to have normal vision. How, then, 
does he come to have headaches due to eyestrain? 

He has them because of a small error of refraction which he 
overcomes by constant strain on the ciliary muscles. Such aberra- 
tions, which are common in hyperopia and astigmatism, can be 
readily detected by precise measurements, and when the fault is 
corrected the symptoms promptly disappear. Contrary to the 
popular impression that only gross defects of vision give rise to 
headaches it is actually the slighter ones that most often produce 
them, for the person with markedly poor sight cannot continue 
close work long enough to bring on fatigue. However, if a visual 
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defect is imperfectly corrected, there will be considerable distress 
regardless of whether the error is large or small. 

The patient with an uncorrected muscle imbalance is also a 
frequent victim of headaches. His vision may be good and under 
ordinary observation he ntay not appear to squint, but if he is 
carefully watched an occasional deviation of one of the eyes will 
be discovered. Such deviation is latent and becomes manifest only 
after strain, or it may be brought out by the screen or cover test, 
described in Chapter XV. Squints of this type are called hetero- 
phorias, a form of latent strabismus. Persons with this condition 
keep their eyes straight, that is, in proper axial relationship, by 
muscular and nerve effort. Prolonged use of the eyes, especially 
for close work, results in strain which sooner or later is likely to 
cause headaches. The patient may also suffer from blurred or 
double images and even from vertigo. The deviation in hetero- 
phoria may be in or outward, up or down, or oblique. To remedy 
this condition any refractive errors that may be present must first 
be corrected, then the muscular imbalance is overcome by exer- 
cises or prisms or both plus tonic treatment and hygienic measures 
to build up proper muscular and nerve tone. 

The relationship between headaches and eyestrain has been so 
well publicized that people hasten to an oculist for any and every 
kind of headache in the belief that all they need to relieve it is 
the correct pair of glasses. And quite often they are right. On the 
other hand surprisingly many people who should be pretty well 
posted on these matters, are not. And here I cannot resist the 
temptation to show that when it comes to taking care of the eyes, 
doctors make the same sort of mistakes as other folks, and espe- 
cially in this common matter of headaches from excessive close 
work. Of all professional groups physicians should be the last to 
neglect their health, yet they are quite likely to be the first, all of 
which merely goes to show that they are just as human as the rest 
of mankind. 

Dr. B., a very busy man, had had headaches for several months. 
At first, attributing them to too much work and too little sleep, 
he eased up a bit wherever he could. As the headaches continued 
he thought they might be due to indigestion and went on a diet. 
After two months of this they were still with him. At this stage 
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he came to my office one day with one of his patients and while 
I was examining her, asked me for an aspirin tablet. This brought 
up the subject of his headaches and when he had told me all he 
could about them I suggested checking up on his eyes. His record 
in my file showed that it was more than thirteen years since I 
had prescribed glasses for him, and in the interim he had never 
been re-examined. I found that he required a change in his lens 
prescription. In less than two weeks after getting his new glasses 
he had lost his headaches. To me the only remarkable feature of 
the case was the fact that this physician, a specialist in cardiac 
diseases was one of the most ardent advocates of the annual physi- 
cal checkup. 

Cases like Dr. B.’s are by no means unusual but we must be 
careful to avoid false conclusions. I have the record of one patient 
who for thirty-five years required no change in her lenses. An- 
other patient, the dean of a college, has come to me regularly 
every year on his birthday for the past thirty years and only twice 
has needed new glasses. After the examination, I invariably say, 
“Well, professor, I’m happy to find that there’s nothing for me 
to do this year” and he always replies, “Thank you, doctor. See 
you next birthday.” On the other hand there are people who 
have to have a new prescription on an average of once in six 
months. Certain diseases—diabetes, anemia, cataract for instance— 
alter the refraction of the eye and necessitate the revision of 
previous corrections. 

Another case concerns a civil engineer, Mr. P., who complained 
of headaches associated with dizziness. Before it occurred to him 
to have his eyes examined he had had almost every other physical 
checkup invented by the ingenuity of man. Skull, heart and lungs, 
digestive and urinary tracts had all been X-rayed and found nor- 
mal. His gastro-intestinal contents had been pumped out and 
analyzed. He had had colonic irrigations, Wassermann and other 
blood tests, urinalyses. Electro-cardiograms and ear tests followed. 
His teeth were checked for foci of infection. Not one of these 
examinations elicited anything that could be identified as the cause 
of his attacks. At last he got round to an eye examination and 
behold! a small refractive error and a latent muscular imbalance— 
under strain his eyes had a tendency to cross. These conditions 
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were corrected, and though Mr. P.’s recovery was comparatively 
slow, in a few months his seizures had virtually disappeared. At 
the end of a year, he was entirely well. 

A New York Supreme Court judge whom I had treated for 
sinus infection sent me a well-known writer and editor, who was 
suffering from severe headaches. As the justice had also had pains 
in the head, he concluded that his friend was perhaps another 
victim of sinusitis. According to Hoyle, all editors are supposed 
to have headaches. Be that as it may, clinical examination plus 
X-rays showed no disease in the accessory nasal sinuses. I noticed 
that the patient was wearing strong lenses for myopia. “How 
about your eyes?” I asked. “Oh, my eyes are fine.” 

“How long have you had these lenses?” I went on. 

“Why, I just bought them about six weeks ago. Best I ever 
had. Got them from a chap in Chicago.” According to the history 
he had given me, his headaches had begun “about a month ago.” 
Over his protests I insisted on examining his eyes and, just as I 
expected, his lenses were much too strong. His myopia was over- 
corrected. 

I prescribed weaker lenses. For several weeks he complained 
bitterly that he couldn’t see nearly as well with them as with the 
others. “But how about the pains in the head?” “Well, I still get 
them but they’re not quite so bad.” 

A few weeks later he returned still insisting the other glasses 
were better but admitted that the headaches were less frequent 
and less severe. 

“Have you been wearing the new lenses all the time?” I asked. 

“No,” he confessed with evident reluctance. ‘About half and 
half. I see so much better with the others.” 

“Let me have them,” I demanded. He surrendered them most 
unwillingly. “Come back in a month, not sooner.” ) 

When he returned he was happy to announce that his headaches 
were gone. I offered to return the stronger lenses. 

“No, thank you, I can see just as well with these now, and I 
don’t want to have any more of those headaches.” 

Not all cases do as well as these. I can recall many failures, too. 
One of my patients was an actress who suffered from the migraine 
type of headache, which sometimes affected the right half of her 
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head, sometimes the left. This lady had been referred to me by 
another ophthalmologist who had struggled with her case for 
about two years and then given up in despair. When she pre- 
sented hersglf at my office for the first time, she did not come 
to find out what I could do for her but rather to tell me what. 
could not be done, because she was “allergic” to every remedy I 
was likely to try. She had a very small refractive defect of a type 
which frequently gives the least satisfactory results in treatment. 
In addition to her headaches she complained that her lids felt 
heavy and were generally uncomfortable. She was always con- 
scious of her eyelids, she said. She knew all the remedies but 
couldn’t use any of them because of her “allergy.” No matter 
how many different prescriptions for lenses she had tried, none 
suited her. I finally suggested that she consult a gynecologist 
because ovarian dysfunction is often responsible for hemicranial 
headaches. No, she objected, she had already done that years ago 
and been told that she had a cystic ovary and that nothing could 
be done for it. “Perhaps you should see a neurologist... .” But 
that was the last straw. She remained away for months. Why she 
ever came back to me I don’t know, for in spite of all my efforts 
to help her, the headaches continued. 

Christian Scientists are a plague to doctors of medicine. I have 
treated a number of them. Most of them strenuously object to 
carrying out even the simplest measures unless they in some way 
fit in with Christian Science notions, and if you overcome their 
resistance and get them well, it is not because of anything you 
have done that they are cured but because of their “Science.” One 
of my most unfortunate experiences with one of them was the 
case of Mr. S., an architect, who was induced to come to me very 
much against his will. His associates had noticed that he was 
definitely losing his sight, for he had reached the point where he 
could not recognize faces at a short distance and was unable to 
read print. They frequently saw him holding his head in his hands 
and keeping his eyes tightly closed, but could never get him to 
admit that he felt any pain. When he finally gave in to them and 
came to me, he refused to let me examine him. He was willing to 
wear glasses, he said, if I would prescribe them after a test on the 
reading charts alone. Naturally I could not agree to this. I tried 
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to make him understand that if I were to prescribe without ex- 
amining the interior of his eyes, I might be overlooking some 
serious condition which required something other than glasses. 
But my efforts to persuade him failed completely. He went away 
and did not return. About six months later I learned that he had 
become totally blind. 

Just one more failure to round out the picture. The patient in 
this case was an osteopath, and like most osteopaths, as a patient 
he was a pain in the neck. He had already consulted five or six 
eye specialists before coming to me. None had been able to relieve 
his headaches because “nobody understood his case.” He had some 
pet theories of his own which did not fit the facts. He had also 
several sets of glasses one of which I found exactly corresponded 
with his refractive error. I told him there would be no advantage 
in giving him a new prescription. This failed to make a hit with 
him and he went away very much disgruntled. 

When I saw him a few months later, he showed me a new pair 
of lenses and proudly announced that he was cured. He had gone 
to still another ophthalmologist who had had him come to his 
office many times and had finally prescribed “these wonderful 
glasses.” I checked them and discovered that they were the very 
same strength as the ones I had advised him to use, but I did not 
enlighten him on that point. Why had the other doctor succeeded 
where I had failed? He had been less scrupulous perhaps, but a 
better psychologist. He charged the osteopath a very large fee 
and insisted that only one certain optician should fill the pre- 
scription. 

I said at the outset that headaches fall into well-defined cate- 
gories. Patients suffering from eyestrain usually complain of dull 
persistent pain in the forehead, the back of the eyes, or the region 
of the temples. As a rule, it is rather a feeling of irritability and ' 
discomfort than a violent, boring pain, though this also occurs at 
times. The patient has a desire to stop work and close his eves to 
rest them. Less often the headaches are at the top of the skull, the 
back of the head, or the nape of the neck. Headaches of the 
migraine type are rarely due to asthenopia but it is highly impor- 
tant for persons who suffer from hemicrania to make certain 
that they are free from ocular defects. In neurasthenia and 
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hysteria, eyestrain may produce giddiness, nausea, vomiting and 
other distressing symptoms in addition to headaches. 

The association of headaches with eyestrain is such a common 
occurrence that oculists see a large number of such cases. Some 
patients come on their own initiative, some are sent by physicians 
in other branches of medicine. And once in a while someone who 
has been “doctoring” headaches for weeks, months, and even 
years, eventually finds his way to an ophthalmologist who pre- 
scribes lenses and the pain vanishes almost overnight. 

We may sum up the relation of headaches to eyestrain by 
noting that the headaches fall into three groups: (1) those due 
to uncorrected or improperly corrected refractive errors; (2) 
those due to muscle imbalance, and (3) those brought on by 
eyestrain which is always associated with anemia, neurasthenia 
or hysteria. In general all three varieties respond more or less 
promptly to treatment which, to be sure, must be directed at the 
underlying causes. 


AXVI 


“SEEIN’? THINGS” 


To A PATIENT who complained of seeing spots I once explained 
that there are two kinds of spots, important and unimportant. He 
said, “You mean that some are good and some are bad?” 

“Not exactly,” I replied. “You have heard about the sailor 
who, when asked what whisky was good, replied, ‘All whisky is 
good but some whiskies are better than others.’ Just the opposite 
is true of spots. All are bad but some are worse than others.” And 
I proceeded to enlarge on the subject. E 

One may see dark spots because of indigestion or fatigue. 
Persons who suffer from migraine complain of black spots fol- 
lowed at times by flashes of flittering colored lines. Some people 
get the same effect from looking at strong lights or bright shiny 
objects. At times the sensation starts as a cloud which gradually 
increases in size until it blots out half of each field of vision. The 
cloud may be surrounded by a bright border of wavy colored 
sparks or lines. After fifteen minutes or more the scintillations 
stop and vision gradually returns. This condition is called a flicker 
or scintillating scotoma. In all cases of this type, the oculist will 
find no abnormalities in the eyes to account for the symptoms. 
Hence, from the ophthalmological viewpoint the spots are un- 
important. 

Elderly persons are sometimes subject to a condition called 
muscae volitantes in which they see fine dustlike specks floating 
before their eyes. These are especially annoying because they get 
into the line of vision when the subject is trying to read. But 
muscae volitantes also occur in patients with refractive errors, 
particularly in high degrees of myopia. They are believed to be 
due to shadows formed on the retina by the cells which normally 
constitute the vitreous, and they are not pathological. Neverthe- 
less they distress and alarm the patients, who are disappointed 
because the doctor is unable to see the spots or to account for 
their presence. 
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An elderly society matron once consulted me about this trouble. 
She had already gone to about half a dozen prominent oculists but 
not one had been able to see the specks. Nor was I able to see them. 
Greatly perturbed she assured me that she didn’t imagine the 
specks. What could they be? “These specks are a natural condi- 
tion in advancing age,” I explained. That cured her. At least so I 
was told some time later by her husband, who said she had never 

again complained of seeing spots. 

So much for the unimportant spots which are balled subjective 
because they can be seen only by the subject; but there are those 
which can be observed and traced to their source by the examin- 
ing doctor. These consist of (1) hemorrhages or (b) exudates 
into the vitreous. 

Hemorrhages result from contusions and wounds penetrating 
the eyeball and from a number of diseases including gout, rheu- 
matism, malaria, diabetes, arteriosclerosis (Plate III A), syphilis 
-and various forms of anemia, especially pernicious anemia. They 
also occur in vicarious menstruation. These hemorrhages may 
emanate from any of the structures adjacent to the vitreous—the 
iris, the ciliary body, the retina or the choroid, and may be 
secondary to the infections which produce inflammation of those 
tissues. Blood extravasated into the vitreous may be in the form 
of a single large clot or numerous tiny dots, round or irregular 
in shape. Patients see them as dark spots, patches or flakes. If they 
are fixed, they are seen constantly unless it happens that they are 
attached at the periphery, out of the line of vision. When they 
move about freely, the patient may see them only as he changes 
the position of his eyes. Sometimes the vitreous is in a state of 
abnormal fluidity. Under these circumstances the specks dance 
about to the great discomfort of the sufferer. If there are but a 
few small hemorrhages, they not infrequently settle down to the 
bottom of the vitreous where they may be entirely out of the 
patient’s sight and occasionally even escape detection by the 
oculist. 

Exudates into the vitreous occur when there is inflammation of 
the choroid, especially in the form known as exudative or dis- 
seminated choroiditis. This disease is usually one of the complica- 
tions or sequelae of syphilis, tuberculosis, anemia and several other 
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conditions. The exudates consist of the products of inflammation— 
fibrin, serum, tissue cells and pigment—which form opacities in 
the vitreous and, like the hemorrhages, may be of various sizes 
and shapes, and either fixed or movable. Not infrequently adjacent 
structures also become inflamed. Thus, when the retina is involved, 
we have chorio-retinitis and when the iris is affected, irido- 
choroiditis. In any of these conditions the patient may see spots 
and in addition there are usually blind areas in the field of vision. 
You've probably heard of the patient who complained to his 
doctor that he didn’t see spots, and when asked why that should 
annoy him, replied, “I was looking at a leopard.” This may not 
be as funny as it seems, for a person suffering from exudative 
choroiditis can have much more of his sight blotted out than the 
spots of a leopard. Half of the eye may be blind, and sometimes 
even more. Under these circumstances the patient sees spots where 
there are none and may not see spots where they are. 

In general, exudates are easily seen with the ophthalmoscope, 
except in those exceedingly severe and extensive cases where they 
make the whole fundus dense and cloudy. 

Flashes of light (photopsia) are also seen in exudative choroi- 
ditis as well as in less serious conditions. Flickers of light such as 
are sometimes seen by normal eyes are frequently reported in the 
early stages of detachment of the retina. Detachment usually takes 
place rapidly; sometimes it is a matter of seconds only; in other 
instances there is a more gradual separation of the retina from 
the choroid. While these flickers are not in themselves significant 
symptoms, the combination of flickers with sudden partial loss 
of sight—often considerable—is indicative of trouble and demands 
immediate investigation. 

The appearance of colored halos around artificial lights is a 
highly important ocular symptom, since it is one of the regular 
manifestations of glaucoma, an early and fairly constant phe- 
nomenon of that disease. It does not occur in other conditions 
except occasionally in mild iritis or conjunctivitis or in patients 
who have been exposed to ultra-violet (short wave) or infra-red 
light. The normal eye rarely perceives them but it happens. A 
young woman who had read an article on glaucoma in a popular 
magazine, for four years thereafter saw colored halos around 
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lights. When she finally came for treatment, repeated examina- 
tions, tests, and observation over a long period failed to reveal 
any evidences of glaucoma. She was assured that she did not have 
the disease and before long the halos became less frequent and 
finally ceased altogether. 

In this discussion of spots, flashes, flickers, and colored halos, we 
have noted that these symptoms occur separately or in combina- 
tions not only in diseased but in normal eyes. Persons experiencing 
any of them often jump to the conclusion that they have some 
serious ailment. Knowing perhaps a little about the matter they 
make a diagnosis on the basis of a single clue, overlooking the 
fact that symptoms are only a part of the picture and a small part 
at that. Popularly the term symptom is used to denote any mani- 
festation of disease, but the physician differentiates between 
symptoms, referring only to subjective sensations, and signs, 
which are objective evidences. For instance, when a man sprains 
his ankle he will have pain and swelling. Pain is a symptom, be- 
cause only the patient experiences it, whereas swelling is a sign 
because the physician or any one else can see it. One may have 
a pain in the ankle from causes other than a sprain. One may of 
course also have a swollen ankle without having sprained it. But 
if there is a history of an accident such as a turn of the ankle, 
followed shortly by pain and swelling, the assumption that there 
is a ‘sprain is justified. Still, a final diagnosis of sprain is not 
permissible for there may be a fracture of one of the bones and 
if, as often happens, the presence of a fracture cannot be definitely 
determined by inspection, palpation and manipulation, it may be 
necessary to take X-ray pictures. Thus, even in such a simple 
case as this, five essential factors go to the making of a diagnosis. 
They are (1) history of the case, (2) symptom or symptoms, 
(3) physical signs, (4) laboratory findings, and (5) the knowl- 
edge and experience of the physician who is handling the case. 
A competent doctor rarely makes a diagnosis without employing 
all of these. Why should you? Finally, a physician rarely makes 
a diagnosis on himself. He realizes that he cannot approach his 
own case with an open, unbiassed mind and furthermore, that he 
can always find another doctor who knows more about the illness 
than the victim himself. 


X XVII 


THROUGH THE LOOKING GLASS 


A NEW EA has often revolutionized the world’s thinking and 
added immeasurably to our store of knowledge. And in many 
instances the idea has been an extraordinarily simple one. 

Less than a hundred years ago it was impossible to study the 
interior of the living eye because no one knew how to illuminate 
it. No matter how strong the light, the investigator’s head always 
got in the way and blocked it whenever he tried to look in. 

But in 1851 Helmholtz hit upon the idea of throwing reflected 
light into the eye, using a series of thin glass plates, one over the 
other, as a reflector. Instead of putting a light in front of the eyes 
under examination, he put a lamp at one side and actually back of 
the subject’s head. This illumination was reflected from the glass 
plates into the eye, and by looking through the back of the glass 
he was able to see the interior of the globe. Soon it was found 
that a mirror with a peephole gave a better view than the glass 
plates. The peephole could be drilled through the looking glass, 
or a circular spot scraped off the back. A further improvement, 
consisting of a concave mirror which concentrated the rays of 
light and thus provided more powerful illumination, followed 
before long. Helmholtz called his device an Augenspiegel or 
ophthalmic looking glass, and though it has undergone numerous 
modifications and refinements, it is still essentially that. Modern 
ophthalmoscopes are electrically illuminated and carry a series of 
convex and concave lenses for bringing the image more sharply 
into view. 

Now, if you will peep with me through the looking glass, you 
will see greater marvels than Alice ever beheld in Wonderland. 
You will gaze upon a part of the living brain, for that is what the 
retina really is; you will behold live nerve tissue, and arteries and 
veins not covered by skin or muscles but exposed for your in- 
spection. You may even observe pulsation of the blood vessels. 
These are but a few of the sights. There are many more. Come — 


164 


Through the Looking Glass 165 


along, Mr. Everyman, to the Ophthalmic Hospital and make the 
rounds with me.” 

“I shall be delighted, doctor, to avail myself of this oppor- 
tunity, but I’m afraid your kind efforts will be lost on me. I know 
nothing about the ophthalmoscope and I understand it requires 
considerable training to learn to use it. Isn’t that so?” 

“Not quite, Mr. Everyman. The modern electric ophthalmo- 
scope is simple. All you need do is turn on the light and look 
through the sight-hole, using your right eye when examining the 
right eye, and your left eye when examining the left. That much 
is easy. The interior of the eye will be spread out before you. The 
difficult part is to interpret what you see. Only those with suf- 
ficient knowledge and experience can do that correctly. There- 
fore, if you will look, I shall be happy to explain. 

“This is the receiving ward. We place patients here for prelim- 
inary study and later distribute them throughout the various 
branches of the institution in accordance with the diagnosis of 
each case. Thus communicable diseases are in one wing, external 
conditions in another, cataracts in a third, and so on. In this ward 
we have quite a number of normal eyes; many people come with 
what they take to be eye diseases, but on examination we fre- 
quently find that the trouble lies elsewhere. This young woman, 
for instance, has been greatly disturbed because she sees spots, yet 
there is nothing wrong with her eyes. This is the best type of 
case, Mr. Everyman, with which to begin your ophthalmoscopic 
studies—a perfectly normal fundus. Take a look. 

‘As you throw the light from your ophthalmoscope into her 
pupil you get a bright red color. Now ask the patient to look in 
various directions, in order to ascertain whether there are opacities 
in any of the transparent media—the cornea, the anterior cham- 
ber, the crystalline lens, the vitreous. Opacities such as scars on 
the cornea, or cataracts, produce black shadows when viewed 
through the ophthalmoscope. Having satisfied yourself that the 
media are clear, bring the ophthalmoscope as close to the patient 
as possible and get a good general view of the retina. Note that 
it has a bright orange-red color and resembles the texture of very 
fine velvet. Now ask the patient to look slightly inward toward 
her nose. What do you see?” | 
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“T see a bright pink disc.” 

“Exactly. That is the head of the optic nerve, called the optic 
disc or papilla. You will note that its margin consists of two cir- 
cles, an outer ring of black and an inner one of white. The black 
circle is derived from the choroid, the layer directly behind the 
retina, and the white ring represents the sclera, which lies back of 
the choroid. As you have stated, the disc is lighter in color than 
the surrounding retina. Would you say it is all pink?” 

“No, Doctor, the central portion is white.” 

“That is right. You will also note that this central white por- 
tion is slightly depressed. This funnel-shaped white depression, 
known as the physiological cup or excavation, is formed by the 
expansion of the optic nerve fibers as they separate to spread out 
and form the retina. What else do you see in the optic disc?” 

“T see a number of blood vessels, some dark and thick, others 
light and thin.” 

“Yes, the lighter vessels with the bright reflex along the center 
are arteries and the darker ones are veins. The retinal arteries 
spring from the ophthalmic artery and the retinal veins join to 
empty into the ophthalmic vein. You will observe that a vein 
always accompanies an artery and that both types of vessels give 
off branches like those of a tree. However, the arteries and veins 
of the retina never unite and consequently, when the circulation 
is cut off, the retina loses its nutrition, ceases to function, and 
blindness ensues. One more point I should like you to observe. If 
you produce gentle pressure on the eyeball, you will see pulsation 
in the veins but none in the arteries. This is normal, but pulsation 
in the arteries is always pathological. It sometimes occurs in 
glaucoma, heart disease, and severe anemia. 

“Now that you have studied the papilla, we shall direct our 
attention to the most important region in the fundus, the macula 
lutea. To examine the macula, which is situated at the posterior 
pole of the eyeball and in the direct line of vision about two disc 
diameters to the outer or temporal side of the disc, we have the 
patient look straight into the light of the ophthalmoscope. The 
macula is approximately the same size as the papilla; the outline, 
which is not sharply defined except in brunettes and Negroes, is 
a horizontal oval. In the center of the macula there is a small 
bright red spot—sometimes several spots—called the fovea cen- 
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tralis. There are no blood vessels visible in the macular area.” 

“I find it rather difficult to make out the details of the macula, 
Doctor, though I see the bright red spot in the fovea centralis 
quite distinctly.” 

“I am not surprised, Mr. Everyman, for when the patient looks 
into the light, his pupil contracts and it is hard to see through so 
small an opening. We doctors often dilate the pupil with homa- 
tropine drops when we cannot make a satisfactory study of the 
macula otherwise. Now take a look at the fundus of that colored 
woman over there. She is myopic and, like most nearsighted per- 
sons, has widely dilated pupils. 

“I can see the macula very nicely here. It seems to have a light 
ring around it. I notice also that the retina is much darker— 
almost a black red.” 

“Yes, the retina is orange in blondes (Plate I A) and dark red 
in brunettes (Plate I B). In some of the pathological cases we 
shall see later the fundus will be yellow. You will notice that I 
have been paying quite a bit of attention to fundus details. We 
shall find that in many instances the difference between the normal 
and the abnormal is very slight and that it often takes meticulous 
care to make a correct diagnosis. In fact it is safe to say that the 
competent physician is so, largely because he pays such close 
attention to small, even minute variations. And now let us step 
into the next ward and look at some eyes that are not normal. 
You will find them exceedingly interesting.” 

“By the way, Doctor, what is the cause of the spots which that 
blonde young lady sees?” 

“In her case the trouble is due to a digestive disturbance; in 
others the cause may be migraine or hysteria. The spots which 
such patients complain of are not constant—they come and go— 
but when, for example, there are hemorrhages in the vitreous, the 
spots are constant, though they may move about and in certain 
positions escape detection. The difference between the two kinds 
is that in the first the condition is purely subjective, whereas in 
the second it is objective, that is, visible to the examiner. We shall 
see some of these spots in the vitreous of this young man with 
the prominent eyes. As you look in with your ophthalmoscope 
the retinal details are hazy but if you rotate minus lenses into the 
sight-hole, the background clears up. When you get to a minus 12 
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lens, the blood vessels and other landmarks are quite distinct. This 
indicates that the patient has a myopia of 12 degrees or diopters. 
Around the disc, especially on the side toward the temple, you 
observe a white crescent-shaped patch, known as a myopic cres- 
cent or a conus. In high myopia the eyeball is so elongated that 
the Aa sclera shows where it has been pushed away from the 
retina.’ 

“Now let us ask this patient about spots. Young man, do you 
ever see spots?” 

“Yes, doctor, I see fine specks moving up and down, like small 
flies.” 

“If you will look into his fundus again, Mr. Everyman, and ask 
him to move his eye in various directions, you will see those fine 
opacities. They are tiny bits of choroidal pigment. Many of these 
patients have degeneration of the choroid and liquefaction of the 
vitreous. Such conditions interfere with vision and often contra- 
indicate operations on the globe, as for instance removal of a 
cataract.” 

“The man in the next bed shows a great many irregular dots 
and patches in the vitreous. As he moves his eye, they change 
their positions. They are dark brown or red in color and are due 
to hemorrhages. Examination of his urine and blood shows that 
he has diabetes (Plate III B). 

“I know you would like to see a great many more cases but we 
shall have time for only one more today. Examine that old man 
_ over there and tell me what you see.” 

“I see the orange-red reflex of the fundus but it is hazy, and in 
the center of the pupil he has a black dot about the size of a 
pinhead.” 

“Correct. If now you will put a strong plus lens in the ophthal- 
moscope, say number 12 or 15, you will see fine, threadlike lines 
radiating out from the dot like spokes in a wheel. The black dot 
is quite close to you and when the patient moves his eye up or 
down, the dot moves in the same direction. It is an opacity in the 
lens, in other words, a cataract. 

“This will conclude our studies through the looking glass for 
the day. On our next visit to Fundusland, I can promise you a 
series of sights even more remarkable than any we have seen 
thus far.” 


XXVIII 


IN FUNDUSLAND 


“Au, Mr. Everyman, I am happy to find you all set with your 
ophthalmoscope, ready for further adventures in Fundusland. We 
have a wide variety of material for your investigation.” 

“Yes, Doctor, I’m rarin’ to go.” 

“Good! We'll begin with that man over there with the peculiar 
shuffling gait. He not only experiences difficulty in walking but 
evidently has poor vision as well. Observe the uncertainty with 
which he feels his way about. Look into his eyes with your 
ophthalmoscope and tell me the most striking thing you see.” 

“I find that both optic nerves, instead of being pink, are almost 
entirely white—a sort of pearly blue-white.” 

“A perfect description. The white color represents optic 
atrophy (Plate IV A). It is the pallor of death, not of the patient, 
but of his nerves of sight. He is rapidly going blind. His knee 
jerks are gone and other reflexes are markedly reduced. If you 
flash a light into his pupils you will note that they do not contract 
as the normal pupil does. Yet, if he looks at something near, say a 
sheet of newsprint, you will observe that his pupils do become 
smaller. This type of pupil, which does not react to light but does 
respond to accommodation, is known as the Argyll-Robertson 
pupil; it is evidence of disease of the central nervous system. The 
whole picture in this case—the shuffling, “ataxic” gait, loss of 
sight, optic atrophy, Argyll-Robertson pupils and absence of knee- 
jerks—is that of locomotor ataxia.” 

“That is indeed a most interesting case. Does optic atrophy oc- 
cur in other diseases as well?” 

“Oh, yes, in quite a number of other conditions. In fractures 
of the skull the optic nerve may be severed and then atrophy 
quickly follows. Poisons, infections, and blood diseases may ulti- 
mately lead to the death of the optic nerve. Among these are 
malaria, diabetes, anemia, alcohol, poisoning by lead or arsenic, 
and severe hemorrhages. Optic atrophy is also seen in meningitis, 
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multiple sclerosis, general paresis, and many other diseases. We 
shall have time to examine only one or two more examples, for 
there are many other sights in Fundusland. Let us study those 
two men in the corner. Suppose you question them.” 

“What is your trouble, sir?” 

“Headaches, Doctor, very bad headaches.” 

“How is your sight?” 

“Not bad, except when I have the headaches. Then everything 
gets blurred.” 

“Will you please look over my right shoulder while I look into 
your right eye. I would say that the entire fundus is hazy. I don’t 
see the marginal rings of the optic disc, neither the black choroidal 
nor the white scleral circle. I don’t believe I can locate the papilla.” 

“In a case of this sort, Mr. Everyman, the best way is to follow 
the course of the blood vessels along the direction of increase in 
size to their convergence and there you have the disc.” 

“Ah yes, I see it now. It is greatly enlarged—almost three times 
the normal size.” 

“That is correct. The disc is swollen; its fibers project forward 
above the level of the surrounding retina; numerous small hemor- 
thages can be seen near the blood vessels and the veins are very 
thick and tortuous. This is the picture of a marked inflammation 
of the optic nerve head, called choked disc or papilloedema (Plate 
V A). It signifies increased intracranial pressure. It is often the 
first sign of a brain tumor, though it also occurs, less frequently, 
in nephritis, arteriosclerosis, meningitis, cerebral abscess, mastoid- 
itis and some other conditions. When the inflammation and swell- 
ing of the disc are less marked, the condition is known as papillitis.” 

‘““What is the eventual outcome in a case of this kind?” 

“That depends on whether it is possible to reduce the intra- 
cranial pressure and on the time it takes to do it. In other words, 
if the cause can be removed without too much delay it may be 
possible to save the situation and restore sight and health. This 
usually requires a decompression operation. On the other hand, 
when the increased pressure cannot be reduced, blindness follows 
and sometimes death. If now you will look into the fundus of the 
other man, you will see just such a case,” 
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“Yes, I see. The disc is grayish-white. But this optic atrophy 
does not show the same clean-cut margins as that case of loco- 
motor ataxia.” 

“True. In this form, which we call secondary atrophy (Plate 
IV B), the margins of the disc are fuzzy, due to the proliferation 
of fibrous tissue following the original inflammation which oc- 
curred when this patient had choked discs.” 

“Then there are really two types of optic atrophy?” 

“Yes. The first variety is usually associated with spinal disease 
and is known as primary optic atrophy; the other follows an 
inflammation of the optic nerve—papillitis or papilloedema—and 
therefore is called consecutive or secondary optic atrophy. How- 
ever, it is not always possible to differentiate the two kinds by 
clinical examination alone as they sometimes look very much 
alike.” 

“I should like to discuss this with you at greater length but 
we have several more sights to see, so we'll hurry along. Here are 
two men giving clinical histories which are peculiarly similar. 
Each one has been a victim of endocarditis (valvular disease of 
the heart). Each one has suddenly lost vision in one eye. Suppose 
you look at this one first.” 

“There is a general woolly haze, Doctor (Plate VI A). The 
retina isn’t red but grayish. Both the arteries and the veins are 
thin, especially the arteries—they look like threads. It seems to me 
that there is no blood in the blood vessels.” 

“An excellent description. Now look at the macula.” 

“Oh! I see a bright red spot right in the center. I haven’t seen 
anything like this before. What is it?” 

“That cherry-red spot at the fovea centralis is believed to be 
_the choroid showing through the extremely thin retina. ‘The retina 
is much attenuated because its blood circulation has been cut off 
and that is why the vessels, particularly the arteries, are so thready 
and empty, as you observed. This is a case of occlusion of the 
central retinal artery by an embolus, that is a particle of fibrin 
which has been carried by the circulation and lodged in the lumen 
of this vessel. Incidentally, you may be interested to learn that 
embolism of the central retinal artery, as this condition 1s called, 
is the most frequent cause of sudden blindness.” 
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“And now, by way of contrast, examine the other patient with 
heart disease.” 

“I see a tremendous number of hemorrhages—the whole retina 
is studded with blood clots (Plate VI B). Most of them are small 
and they seem to be very close to the veins. I can scarcely see the 
arteries, but the veins are enormously swollen and tortuous. There 
are also a few white patches, but I don’t know what they are.” 

“Those white patches are exudates. You are looking at a case 
of plugging of the central retinal vein, called thrombosis. A 
thrombus is a blood clot formed within the heart or within a blood 
vessel with diseased walls, as in arteriosclerosis. Hence, thrombosis 
of the central retinal vein occurs mostly in elderly persons. How- 
ever, young people are sometimes affected, especially if they have 
heart disease, diabetes, or nephritis. 

“As a rule, both types of interference with the retinal circula- 
tion lead to permanent blindness. In rare instances a cure is ef- 
fected, provided the patient is treated within a matter of minutes 
or hours. 

‘“‘We have two more cases to inspect before we conclude our 
tour. You may recall my talk on glaucoma. I have here a patient 
showing the effects of increased intraocular pressure on the disc— 
that middle-aged woman over there. Will you kindly examine 
her fundus.” 

“Her discs are very pale—a bluish gray-white.” 

“Now look at the margins of the optic discs and observe the 
blood vessels as they cross the retina.” 

“The vessels appear to be broken as they leave the disc, or at 
any rate they do not seem to begin their course on the retina in 
the same line that they pursue across the disc.” 

“That broken line of the vessels from the disc to the retina is 
due to the fact that they curl under the margin, disappear, and then 
course back over the edge to continue on their way. That is be- 
cause the margins overhang—in other words, the disc itself is 
virtually excavated. Technically this is called cupping of the disc 
or glaucomatous cup (Plate II A). The difference between this 
cup and the physiological cup is that the former occupies the 
entire disc, whereas the latter involves only a small part near 
the center. 
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“And now to our final scene in this panorama of human miseries. 
Will you examine that man in the bed nearest the wall. Can you 
see anything unusual in the back of his eye?” 

“I’m afraid I can’t. His disc, macula, and retina all seem normal 
to me.” 

“They are normal. But now ask him to look down and out, 
and direct your light downward and toward the nasal side.” 

“I see a tiny bit of something black surrounded by a blood 
clot. Now what in the world is that?” 

“I should have informed you that this man was chipping stone 
with a cold steel chisel and hammer when something struck his 
eye. An examination of the cornea and sclera failed to show any 
foreign body or any sign that a foreign body had penetrated. 
But with the ophthalmoscope we can see the bit of matter within 
the eyeball. We hope it is of steel for in that case we may be able 
to draw it out with a powerful electro-magnet called a giant 
magnet. A series of X-ray pictures will first be taken from dif- 
ferent angles to map out the position of the particles as precisely 
as is humanly possible. 

“Our tour is finished. I trust I have been able to demonstrate 
to you in some measure that ophthalmology gives us information 
not about the eye alone but also about many other parts of the 
body. Furthermore, the diagnosis in each instance, is based on 
accurate observation, not on supposition or surmise. 


xX XIX 
“IT DIDN’T HURT A BIT” 


Pain MAY be a blessing in disguise, for in the absence of pain 
destruction of vital functions is often far advanced before the 
victim has even guessed that he is in danger. This is the case with 
many of the most devastating diseases of the eye, which are en- 
tirely painless. In general it may be said that internal ocular ail- 
ments are devoid of suffering, while external disturbances are 
usually accompanied by some pain. Furthermore, when the deeper 
structures of the eye are affected, there are rarely any outward 
signs of trouble, or if there are they are inconspicuous. Thus a 
patient may be developing cataract over a period of years and 
be unconscious of the progressive diminution of sight until it 
begins to interfere with his work. Both eyes are usually affected 
in the senile form, but rarely to the same extent. Consequently 
vision is more impaired in one eye than in the other. After the 
disease has existed for many years; the crystalline lens loses its 
transparency and becomes translucent, the pupil turns from black 
to gray, the vision becomes hazy, but the change is so gradual 
that in many instances the cataract not only matures but becomes 
overripe before it is discovered. When this happens the sight 
may improve temporarily because the opaque lens liquefies and 
allows more light to pass through, but it soon deteriorates again 
and—worst of all—a hyper-mature cataract cannot be success- 
fully removed. While all this has been going on the patient has 
suffered no pain, except in those comparatively rare cases where 
the overripe cataract swells up a great deal and brings on an attack 
of secondary glaucoma. Then the pain is severe. 

But there are many cases of glaucoma also, which go on for 
years without causing the slightest distress. Yet all the time the 
destructive process is proceeding to the point of virtual blindness. 
To be sure, if the victim discovers that his sight is failing before 
it has gone too far, or if early in the disease he has an acute attack 
accompanied by intense suffering, he is likely to seek treatment 
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and save his vision. The pain is the alarm which calls out the fire 
engines to extinguish the blaze. 

Atrophy of the optic nerve, which causes total blindness, may 
be the end result of tabes, malaria, diabetes, arteriosclerosis, ex- 
cessive hemorrhage, retinitis, choroiditis, intraocular tumors, skull 
fractures and numerous other afflictions. It is painless except in 
glaucoma and in tumors within the globe, and these are devoid 
of pain most of the time. 

A remarkable case of optic atrophy that came under my care 
was that of a man who was suffering from ulcer of the stomach. 
He had been treated by his physician for a number of years and 
was usually free from distress except when he drank too much. 
It was shortly after a spree that someone induced him to visit a 
chiropractor. These fellows know only one treatment regardless 
of the malady they are called on to relieve. Accordingly, the 
chiropractor put his patient on a table and gave him a couple of 
good thumps on the back. This was to adjust his spine. Maybe it 
did and maybe it didn’t. One thing certainly did happen after 
the second thump. While still on the table the patient had a violent 
hemorrhage which nearly proved fatal. It was followed by a 
state of profound anemia resulting in rapid loss of sight. Examina- 
tion of the eyes revealed optic atrophy, although up to this time 
his vision had been normal. Loss of sight rapidly became total, 
but there was no ocular pain. 

The next case presents quite a contrast to the preceding. The 
driver of a delivery truck, a man of fifty, came to have his eyes 
examined to prove to his employers that there was nothing wrong 
with them. “They’re just looking for an excuse to fire me,” he 
protested. “I never had no pain in my eyes and I can see fine.” 

“How long have you been with the firm?” I asked. 

“Fourteen years.” 

“Ever had any accidents?” 

“Only two, and one of them didn’t do hardly any damage.” 

“How long ago was this?” 

“The first was about a year ago, and the other was last week 
when a feller driving a sedan ran into my truck. Musta been 
something wrong with his eyes.” 

I found that the patient had a vision loss of go per cent in 
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one eye and of 80 per cent in the other. Examination of the fundi 
revealed an optic atrophy of long duration. A bright light thrown 
into each pupil, which should have made them contract, produced 
hardly any response, a positive Argyll-Robertson reaction, which 
is almost invariably present in syphilis of the central nervous sys- 
tem. The next step in order, therefore, was a Wassermann test, 
which was reported a few days later as four plus positive. Despite. 
all this the man still insisted that he could “see fine.” Checking 
back with his employers I found that when he started with them 
his vision had been 20/20 in each eye. As they had no later records 
of his eyesight it was impossible to say when it had begun to 
deteriorate. I had occasion to see this patient a number of times 
over quite a long period. In spite of vigorous systemic treatment 
his sight continued to fail; nevertheless he maintained that it was 
good. In fact he developed a paranoid delusion of persecution and 
insisted that his enemies were determined to keep him out of his 
job. It was unfortunate that he had never suffered any physical 
discomfort from his syphilitic infection, for if it had been taken in 
hand in the earlier stages it could probably have been checked 
and cured. 

Another patient had contracted pulmonary tuberculosis in his 
early twenties. There were the usual symptoms—cough, slight 
_ rise of temperature in the evening, poor appetite and a little re- 
duction in weight. He attached no particular significance to these 
signs which he ascribed to a cold. But one day he coughed up a 
little bright red blood and, greatly alarmed, consulted his doctor, 
who made a tentative diagnosis of tuberculosis which was later 
confirmed. Under treatment the patient made a good recovery. 

The vast majority of persons who contract this vicious plague 
do not get a hemorrhage from the lungs even though the disease 
has advanced to the point where lung cavities have been formed. 
But if, as in this instance, the process causes the erosion of a blood 
vessel, there may be a hemorrhage while the lesion is still very 
small. This patient was not so fortunate with other troubles. He 
came to me because his vision had grown decidedly hazy. Ex- 
amination of the eyegrounds showed practically normal fundi, 
except for slight hyperemia of the discs and a little haziness of 
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their margins. However his fields of vision were irregularly con- 
tracted and he had a central blind spot for red and green. In view 
of these findings I made a diagnosis of retrobulbar optic neuritis, 
an inflammation of that part of the optic nerve behind and out- 
side of the eyeball, which we have met several times in these pages. 
One of its most frequent causes in young persons is multiple 
sclerosis, a disease of unknown origin but definitely not syphilitic, 
in which there are patches of degeneration in the brain and the 
spinal cord. I tentatively put the patient down as one of these 
cases, though most reluctantly, for multiple sclerosis is always 
fatal after a long period of invalidism. A short time after the ex- 
amination, the young man’s vision improved and became virtually 
normal. Naturally he and his family ascribed his recovery to the 
treatment he was receiving and regarded me a wonderful doctor. 
Unfortunately I could not share their joy as I suspected that the 
recovery was only temporary. And so it was, for in this disease 
the vision often improves spontaneously at times only to deteriorate 
again. In later years he had repeated attacks of blindness due to 
partial optic atrophy. He also developed various paralyses involv- 
ing not only the eye muscles but others throughout the body. At 
no time, however, did he have any pain. 

Painless loss of sight may occur slowly, swiftly, or instantane- 
ously. In cases of detachment of the retina, hemorrhage within 
the vitreous, embolism of the central retinal vein, spasmodic clos- 
ure of the retinal artery, or nephritis, there will be a sudden pro- 
found loss of sight even to total blindness without the slightest 
sensation. On the other hand in progressive myopia, disseminated 
choroiditis, or retinitis pigmentosa loss of vision proceeds slowly 
over a period of years, but also without a moment’s pain. But 
some of the painless eye diseases change and become excruciat- 
ingly painful. Such are glioma of the retina and sarcoma of the 
choroid, both malignant tumors. When they occur in other parts 
of the body they produce acute suffering, yet in the eye they grow 
without occasioning a moment’s discomfort. But up to a certain 
point only, for as they develop they invade either the anterior tis- 
sues, giving rise to a glaucomatous state, or they break through 
the capsule of the eye posteriorly or latterly, attacking adjacent 
structures. In either of these eventualities glioma and sarcoma live 
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up to their reputation of being the most painful afflictions that 
human flesh is called upon to endure. 

What is the explanation of this peculiar phenomenon of painless 
destruction within the eye? The answer is quite simple: The 
retina, the choroid, and the optic nerve are incapable of registering 
or of transmitting pain. We cannot depend on pain as a warning of _ 
ocular or other disease but we can keep ourselves informed of our 
bodily condition by annual physical checkups the importance of 
which I feel cannot be overstressed. These checkups are a far 
safer form of insurance than the attitude of one of my patients 
who protested: 

“My grandfather lived to be eighty-nine and never had any 
trouble with his eyes.” 

“Quite possible,” I replied. “But that isn’t the kind of guarantee 
that protects you.” 


XXX 
FLAMES, STARS AND SNOWFLAKES 


PRECEDING CHAPTERS have amply demonstrated that many of the 
most tragic eye troubles are caused by diseases in other parts of 
the body, that in certain instances the ocular symptoms are the 
first to distress the patient, and that ocular signs may be the first 
evidences on which a general diagnosis can be based. In such cases 
the oculist is often the first physician consulted and much may 
depend on his ability to diagnose any pathological condition that 
writes its signature in the eye. He must therefore have a solid 
medical foundation and be an experienced general physician as 
well as a specialist. The optometrist, who is trained only to 
measure the eye for glasses, is not competent to diagnose or to 
treat diseases of the eye. In all fairness it must be said that those 
who are conscientious do not do so. But too often optometrists 
are consulted by patients who think they need only glasses but 
actually are in such serious condition that delay is dangerous and 
glasses are of no value whatever. The case of J. is typical. 

For some time Mr. J. had been having difficulty in reading the 
newspaper and often the outlines of familiar objects seemed dis- 
torted to him. An optometrist prescribed glasses for him but they 
didn’t help, so he tried another, and was given another prescrip- 
tion. Still his troubles continued, and now he began to see dark 
spots. At first they appeared for a few minutes only, but soon they 
became more numerous, and permanent. Finally he developed 
headaches. Then he decided to consult an eye specialist. 

The doctor made the usual examinations. When he looked into 
J.s eyes with the ophthalmoscope, he saw tongues of flame set 
against a background of fluffy snow patches and snowflakes (Plate 
V B). The latter had the general configuration of stars of various 
sizes. The flames were actually hemorrhages, some large, some 
small, some pointed, and still others round or irregular. ‘The white 
areas were exudates. The retinal arteries were exceedingly thin 
and the veins swollen and tortuous. All this pointed definitely to 
the toxic effects of some poison in the blood. 
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The hemorrhages and exudates might be the result of chronic 
Bright’s disease with retention in the system of certain waste 
products which the kidneys had failed to eliminate; or they might 
be due to septicemia superimposed on hardening of the arteries 
from the excessive use of liquor; they might also be due to the 
decomposition of carbohydrates which had not been properly 
utilized by a diseased pancreas. In the latter case J. would be suf- 
fering from diabetes. The distribution of the flames, stars and 
snowflakes in the optic fundus is not exactly the same in nephritis 
and diabetes. Each has its characteristic picture, so that often the 
two can be readily differentiated by the ophthalmologist; but in 
the last analysis the diagnosis depends upon the examination of the 
blood and the urine, as well as on the general clinical history and 
findings. Not infrequently both diseases are present at the same 
time, Other constitutional disturbances, too, may produce a similar 
picture—anemia, pernicious anemia, leukemia, hemophilia, heart 
disease, tuberculosis; and also traumatic affections. 

From the oculist’s angle, the combination of flames, stars and 
snowflakes with changes in the arteries and veins and a general 
haziness in the fundus always establishes the diagnosis of retinitis, 
or inflammation of the retina. This is of course an ophthalmologi- 
cal disease, but actually he is dealing with a systemic malady. 
Retinitis affects both eyes, and despite the seriousness of the condi- 
tion there is neither pain nor external evidence of inflammation. 
As far as general appearance goes, the patient seems well. The ex- 
tent to which the sight is affected depends on various factors, 
especially the size and number of hemorrhages and exudates and 
their location, since they form opacities which exclude light. A 
very small hemorrhage at the posterior pole of the eye, that is, at 
the macula (Plate VII A), usually results in complete blindness. 
The prognosis for restoration of sight depends on whether the 
inflammation of the retina and the hemorrhages and the exudates 
absorb, and this contingency rests on the course of the underlying 
disease. In general the outlook is poor. Complete recovery of sight 
almost never occurs, hence an attack of retinitis is always serious. 
And not only vision, but life itself, may be threatened. In fact the 
ophthalmologist can frequently estimate with reasonable accuracy 
how much longer the patient will live. 


XX XI 


THE BLACKOUT 


“Doctor, can people suddenly go blind? I’m terribly afraid that’s 
going to happen to me some day.” 

“What makes you think so?” 

“Well, every once in a while everything goes black and I can’t 
see at all. It only lasts a minute but I can’t help thinking that 
some day my sight won’t come back. There must be something 
seriously wrong with my eyes.” 

Doctors hear such complaints often and not necessarily from 
neurotics only. But few people who fear sudden blindness have 
anything seriously wrong with their eyes. As a matter of fact, 
their eyes are usually normal and their trouble lies elsewhere. 

But though their fears may be based on purely imaginary symp- 
toms, the fears are real and so is the suffering. After observing 
many hundreds of such cases I am convinced that distress induced 
by functional disturbances is often more intense than that result- 
ing from organic disease. However, sudden and permanent loss of 
sight, like sudden insanity, rarely happens to those who constantly 
worry about it. And, contrary to popular belief, visual blackouts 
are also uncommon. Let us look into the matter. 

A fracture of the skull, an accident to the eyes, prolonged ex- 
posure to the glare of snow, all these can produce rapid, even in- 
stantaneous blindness. But I am concerned here not with sudden 
blindness from external causes but with that arising from causes 
within the body. It may seem strange, but it is nevertheless a fact 
that impairment of vision, especially rapid loss of sight is much less 
frequently due to diseased eyes than to affections of the kidneys, 
brain, heart valves, arteries and veins, or blood. In most instances 
it is the sick body that produces the sick eye. 

Here is another curious fact. When a person becomes suddenly 
blind in one or both eyes, the first thought seems to be that the 
loss of sight is due to cataract. Actually, cataract is never the 
cause of rapid blindness (except after an injury, and we are not 
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considering such cases here). Non-traumatic cataracts form slowly 
—very slowly—and the blindness comes on gradually over a 
period of years. 

People often believe they have suddenly lost the sight of one 
eye when, actually, the eye has been blind for a long time. A 
highly excited patient rushed into my office one day to announce 
that something had happened to his left eye. “I had a severe 
headache last night,” he explained, “and was holding my head in 
my hands, covering both eyes. When I took my hand away from 
my left eye, I couldn’t see. My right eye is all right but I still can’t 
see with the left.” 

Examination revealed that the eye in question had been non- 
seeing since childhood, but the patient had become aware of its 
condition only the night before when his other eye was covered. 
Eye tests in the schools, examination for drivers’ licenses and for 
induction into military service bring forth many such cases. Retinal 
hemorrhage in the newborn, opacities of the lens or the cornea, 
squint and high degrees of refractive errors—all occurring in early 
childhood—are among the causes of this condition called amblyo- 
pia ex anopsia. 

Outstanding among blackouts of purely ocular origin which 
appear in adult life, is detachment of the retina (Plate VII B); it 
is most common in highly myopic subjects because the retina is 
overstretched in the elongated eyeball. When the retina comes 
away from its bed, it is said to be “detached.” A tumor or a. 
hemorrhage forming behind the retina may also, by pushing it 
out of position, cause detachment. Such hemorrhages are often 
due to some constitutional disease—so that here again there is a 
systemic condition behind the eye condition. Detachment may be 
partial, with some loss of sight, or total, with complete loss. When 
the entire retina separates suddenly, as it usually does, blindness 
is instantaneous. 

Hemorrhages also occur within the layers of the retina or be- 
tween the retina and the vitreous, or in the vitreous. The blood 
forms opaque clots which, situated in the transparent media of the 
eye, obstruct the entrance of light or may exclude it entirely. The 
degree of interference with sight depends on the amount of ex- 
travasated blood and its position within the eye. When these blood 
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clots move about inside the eyeball, the patient may see dark spots 
here and there which change position and possibly disappear, only 
to reappear. Elderly persons with arteriosclerosis, heart disease, 
diabetes, nephritis, or diseases of the blood are usually the victims 
of these tragedies. Most of them have high blood pressure. Oc- 
casionally young people are also affected. 

* The rapid blindness which results from acute glaucoma has been 
described in detail in Chapter XI. The attack starts with a violent 
headache, nausea and vomiting, and intense, boring pain in one 
eye. The loss of vision results from increased pressure on the optic 
nerve head. Acute glaucoma is sometimes mistaken for migraine, 
neuralgia, or indigestion, but if correctly diagnosed early enough, 
that is, within a few days, the sight can usually be saved. 

During Prohibition many people went suddenly blind from 
drinking bootleg liquor adulterated with wood alcohol. As a rule 
both eyes were affected either simultaneously or in rapid succes- 
sion, and loss of sight was permanent in virtually every case. Some 
of those stricken had taken but a single drink. When the oculist 
looked into their eye-grounds he saw, instead of the normal pink 
color of the optic nerve, the sinister pallor signifying its disease 
or death (Plate IV A). A good many victims died within a few 
days. Those who survived sometimes regained some sight, but 
only a few very rare exceptions recovered completely. In almost 
all cases more or less loss of vision remained for life. 

A few cases of this type are reported even today from the use 
of a beverage made with Colombian spirits or Jamaica ginger. 
Somewhat similar forms of blindness are caused by poisoning with 
arsenic, lead, anilin, and thallium (a drug used in some depilatory 
creams). An overdose of quinine, and in some susceptible individ- 
uals, even a moderate dose, may also bring on rapid blindness. 
Fortunately recovery is the rule in these cases yet here again sight 
is rarely as good as it was before the seizure. 

Attacks of rapid blindness are among the complications of a 
number of rather common diseases—scarlet fever, sinus infection, 
erysipelas, nephritis, syphilis, rheumatism, grippe, malaria and 
some others. In most of them it is rarely either total or permanent. 
There are, however, two affections of the optic nerve, both of 
them circulatory, which result in complete loss of sight from 
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which recovery is rare—blocking or embolism of the central 
retinal artery (Plate VI A) and thrombosis of the central retinal 
vein (Plate VI B). They are usually due to endocarditis and arter- 
iosclerosis but may also appear as complications of the commoner 
ailments mentioned above. The ophthalmological picture resulting 
from embolism and thrombosis has been described in Chapter 
XXVIII. - 

In some cases of poisoning, whether from systemic ailments or 
from drugs, loss of sight may be unaccompanied by visible change 
within the eye, so that when the physician examines the interior 
of the eyeball with his ophthalmoscope, he sees nothing abnormal. 
This is retrobulbar optic neuritis, inflammation of that portion of 
the optic nerve which lies behind and outside of the eye. The 
mysterious affliction of Sir Goodfellow, which was described in 
Chapter V is an example of one form of this condition. Eventually 
changes in the eye become apparent but in the meantime the 
diagnosis must be made from an examination of the field of vision, 
the history of the case and a study of the rest of the body. 

Finally we must mention a form of amblyopia in which the 
patient may be “blind as a bat,” yet there is nothing organically 
wrong with the eyes or, with any other part of the body. The vic- 
tims are mostly young women, though males and older persons 
are by no means exempt. Blindness comes as swiftly as a flash of 
lightning and is frequently total. When both eyes are invalved, 
the patient cannot even distinguish between light and dark. This 
state may continue from hours to days, weeks, or even months. It _ 
occurs in persons suffering from hysteria and is usually brought 
on by some emotional tension or crisis but the patients themselves 
are never aware of its nature. Fortunately sight returns sooner 
or later, and usually just as quickly as it disappeared. Hysterical 
blindness was fully described in Chapter VII. 

It is unnecessary to advise the suddenly blinded to consult an 
oculist. Nine hundred and ninety nine out of a thousand will rush 
to an eye specialist or at least to their family physician. This is 
wise but not as wise as it might be. The horse has already been 
stolen and locking the stable door will not bring him back. A 
periodic checkup by a competent doctor will reveal the presence 
of systemic diseases that may strike the organs of vision, and thus 
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many a case of sudden blindness can be prevented, especially if 
the general examination is followed by a thorough scrutiny of the 
eye by a specialist. Don’t postpone the ophthalmological examina- 
tion till there is something wrong or even until you think there is 
something wrong. 
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EPILOGUE 


Many Years aco, while serving on the staff of one of the promi- 
nent ophthalmological institutions in New York City, an elderly 
man came under my care for an infection of his eyes. He was 
shabbily dressed and decidedly seedy-looking, but while taking 
his history and conversing with him otherwise, I was surprised to 
find that he was well spoken and gave definite evidences of a 
good education. 

“By the way, Mr. U., what is your occupation?” 

The old fellow braced up, squared his shoulders, and struck a 
dignified pose. | 

“Sir, I am an editor.” 

“How interesting! If you don’t consider the question imperti- 
nent, may I ask what you edit?” 

“T am editor of the Maudlin, the anti-vivisection journal.” 

“Really? Do you believe all that stuff about animals being tor- 
tured during vivisection experiments? You honestly think it is 
cruel to use cats, dogs, mice, rats, guinea pigs and rabbits to ad- 
vance medical knowledge which might save human suffering and 
even human lives?” 

“Of course it is cruel. You know what Mrs. Softhead, President 
of the Antivivisection League said,” and he started quoting. Then 
he rambled off to the Bible, and back to the League. After this 
continued for some time, I began to lose patience and interrupted 
with a question. 

“Have you ever seen any vivisection experiments?” 

“No sir, I haven’t.” 

“Would you be very much surprised if I were to tell you that 
all such work is done with the most meticulous care to avoid all 
suffering? That when any procedure is undertaken which might 
prove painful, the animal is under anesthesia, and therefore feels 
nothing? That when the study requires the use of surgery, the 
doctors and nurses wear sterile gowns, gloves, masks, and caps, and 
the instruments and dressings are all thoroughly sterilized? Do 
you realize that if a multimillionaire required an operation and 
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were willing to pay a million dollars for it, he could not possibly 
receive more perfect care than is given these stray animals who 
are used for vivisection investigations? Would you care to see for 
yourself? I am now engaged in certain studies on the eyes of dogs 
and cats at the Columbia Research Laboratory, and I would like 
you to come as my guest.” 

My learned friend mumbled something more about the in- 
humanity of torturing poor dumb brutes, and again was off on a 
long tirade against the cruel perpetrators of such deeds. By this 
time I wasn’t paying much attention to his ranting, for I was 
fully preoccupied with my examination of his eyes, nose and 
throat. His case, though not atypical, was far from the common, 
garden variety of maladies. However, the moment I noted the 
boardlike hardness of the lids, coupled with the grayish membrane 
which lined their inner surfaces, my diagnosis was established. 
Just then he was quoting something from Job. 

‘Never mind what Job said. I wish to say something. I regret to 
inform you that you have an infection which, if untreated, will 
make you blind, and in fact may even result in a fatal termination.” 

Upon hearing this, he began to tremble all over and cried out 
hysterically: 

“But Doctor, you must save me. Don’t let me go blind. What 
is this disease?” 

“It is a diphtheria infection.” 

“Is there nothing you can do to check it?” 

“Oh yes, it will be quite simple to save you. All that is neces- 
sary is for me to give you an injection of this antitoxin. But your 
conscience will not permit you to take it, for diphtheria antitoxin 
is a pure product of vivisection, and in fact this very vial contains 
serum taken from the veins of a live horse. Do you want me to 
use it?” 

“Of course, of course. I beg you, please. Please spare my sight.” 
And he was actually on his knees, with big tears streaming down 
his bearded face. 

“My dear man, I'll be very happy to save you, and I'll gladly 
inject the antitoxin, but on one condition only.” 

“What is it, Doctor? T'll do anything: I promise. I swear. I'll do 
whatever you ask.” 
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“All I want is this. Promise that after you are cured, you will 
never write another word against vivisection until you have seen 
how the animals are treated. If, after that, you still feel that the 
men and women who devote themselves to this great humanitarian 
work are cruel, then write whatever you wish, and let your con- 
science be your guide.” 

He promised. 

He was given the diphtheria antitoxin and was cured. 

He never showed up to see for himself the “tortures” of vivi- 
section. 

May the good Lord have mercy on his soul. 


My only excuse for reciting this experience is to point out the 
fact that there are many misguided persons who, through ignor- 
ance, make serious mistakes, and fall into bad ways. To be sure, 
not many carry their foibles and misconceptions quite to the ex- 
treme of our poor “editor,” but to avoid errors, it is necessary to 
be fortified with correct information. 

There are many excellent books on the care of the eyes, the use 
of proper illumination, the prevention of blindness, etc. To add 
one more would be of little value, unless it brought out something 
new, or otherwise made a valuable contribution to our store of 
knowledge. 

The purpose of this book is to give the reader a better insight 
into one special branch of that vastly absorbing maze of perplexi- 
ties, the human body. For nearly forty years, people have been 
asking me questions about themselves, and I in turn have asked 
them questions. I have found that most persons are misinformed on 
health and disease and some well-educated individuals are little 
better posted than some who have had scant schooling. ‘This is no 
reflection on either group. Medicine is a highly specialized branch 
of knowledge. When anyone quizzes me on most any subject out- 
side of my sphere of activity—engineering, finance, aviation, or 
any one of hundreds of other subjects—I fail miserably and betray 
my ignorance shamefully. But I have noted this: those who know 
little as well as those who know much about the body are anxious 
to know more. If this book has served to supply the reader with 
some additional information and a desire to seek still further 
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knowledge, then the author feels that he has been amply repaid 
for his efforts. It would indeed be a grave mistake to speak of these 
endeavors as labors for they proved in fact a source of great 
pleasure and satisfaction. 
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GLOSSARY 


AccomMMopaTIon. Adjustment of 
the eye for different distances, 
but especially for close work. 

ALBINISM. Congenital absence of 
pigment in the skin, hair, iris 
and choroid; usually associated 
with nystagmus, photophobia 
and astigmatism. 

ALTERNATING SQUINT OR STRABIS- 
Mus. A form of cross-eye in 
which sometimes one eye and 
at other times the other is out 
of line. 

Amaurosis. Blindness, especially 
that form associated with an 
organic condition of the eye. 

Amptyopia. Dimness of vision 
from non-use. 

AmBLopiA Ex ANnopsta, Dimness 
of vision from non-use. 

ANASTOMOSE. To communicate 
with or join up with other 
parts. 

ANTRUM OF HicHMorE. A cavity 
in the upper jaw bone, also 
called the antrum or the maxil- 
lary sinus. 

Apnakia. An eye without a crys- 
talline lens. 

ARGYLL RoBERTSON PupiL. A pu- 
pil which reacts to accommo- 
dation (near vision) but not to 
light. 

AspiraTE. To suck out or with- 
draw fluid from a cavity. 

AsTHENOPIA. Weakness of visual 
power. 

AsticmatTisM. Failure of light 
rays to converge to a point on 
the retina, due to inequality of 
curvature of the different me- 


ridians of the cornea or lens; 
irregular curvature of the cor- 
nea or lens. 

Araxi. Inco6rdination of muscu- 
lar action. 

Atropine, A drug derived from 
belladonna, used for dilating the 
pupil and temporarily paralyz- 
ing accommodation. 

Atropuy, Optic. Degeneration of 
the optic nerve. 

Basepow’s Disease. Exophthalmic 
goiter. 

Biconvex. Two surfaces each of 
which is part of the outer sur- 
face of a sphere. 

Brnocurar. Pertaining to both 
eyes. 

BiremporaL, Pertaining to both 
temples, as bitemporal hemi- 
anopsia—blindness in the outer 
or temporal half of each visual 
field. 

Buiepuaritis. Inflammation of the 
eyelids. 

Buinp Spot. The part of the optic 
fundus where the optic nerve 
enters is the physiological blind 
spot. In disease, an area in the 
retina which does not function. 

CaNaLicuLus, A small channel 
leading from the punctum at 
the inner angle of the eye to 
the lacrymal sac. 

Cantuus. The angle formed by 
the junction of the lids. 

CarcinoMa. Cancer: a malignant 
growth. 

Cataract. Opacity or clouding of 
the crystalline lens or its cap- 
sule. 
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Ce.Lutitis. An inflammation of 
soft tissues. 

CHALAZION. A cyst or tumor of 
the eyelid from retained secre- 
tion of the Meibonian glands: 
a blind stye. 

Cuoxep Disc. Marked inflamma- 
tion of the optic disc: an in- 
tense degree of papillitis of 
optic neuritis. 

CuHorioreTInitis. Inflammation of 
the choroid and retina. 

Cuorow. The vascular tissue of 
the eye, lying between the re- 
tina and the sclera, and contin- 
uous with the ciliary body and 
iris in front. 

Cuororitis. Inflammation of the 
choroid or vascular coat of the 
eye. 

Ciriary Bopy. The structure of 
the eye situated between the 
iris and the choroid: the middle 
portion of the uvea. 

CommMisurgE, Optic. The union 
and crossing of the optic nerves. 

Concave Lens. A lens with hol- 
lowed surfaces, like the inner 
aspect of a sphere: a reducing 
glass: a minus lens. 

ConjucaTE Movements. Paired 
movements, thus when looking 
to the right, the external rectus 
muscle of the right eye pairs up 
with the internal rectus of the 
left eye. 

ConjunctTiva. The mucous mem- 
brane lining the lids and cover- 
ing the outer surface of the eye- 
ball or globe. 

ConsENSUAL REAcTION. The reflex 
by which one pupil reacts when 
light is thrown into the other. 

Conus. A crescentic patch of gray- 
white, atrophic choroid around 
the optic disc in high myopia. 
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ConvERGENCE. The act of bringing 
the two eyes inward as in look- 
ing at a near object. 

Convex Lens. A lens with surfaces 
like those of part of a sphere: a 
magnifying glass: a plus lens. 

Cornea. The transparent anterior 
part of the eyeball: also known 
as the windows of the eye. 

CRYSTALLINE Lens. The lens of 
the eye; or the crystalline struc- 
ture between the iris and the 
vitreous. 

Cross-EYE. A form of strabismus 
or squint: 

CupPINnG oF THE Disc. A depression 
in the optic disc occurs in two 
forms. A: Physiological—the 
normal depression caused by the 
spreading of the optic nerve fi- 
bers. B: Glaucomatour—a deep 
depression occurring in harden- 
ing of the eyeball. 

Cycuitis. Inflammation of the cil- 
lary body. 

CYLINDER OR CYLINDRICAL LENS. 
A lens with one surface which 
is a section of a cylinder (either 
concave or convex): A lens used 
for the correction of astigma- 
tism. 

Cyst. A growth consisting of fluid 
within a capsule. 

Dacryocystitis. Inflammation of 
the lacrymal sac. 

DarK-aDAPTATION. Adjustment of 
the eye for darkness. 

DerMocraPuia. A form of uticaria 
or hives in which tracings on 
the skin with the fingertip or 
blunt instrument will come up 
as wheals. 

DeviaTine Eye. A squinting eye; 
an eye which crosses or is out 
of line with its mate: a “cast.” 

DirFusE oR DIssEMINATED CHO- 


Glossary 


ROIDITIS. Inflammation of the 
choroid with numerous exu- 
dates scattered over the interior 
of the eye. 

Diopter. A lens with a focal dis- 
tance or refractive power of 
one meter: 

Dipetopia. Double vision: one ob- 
ject seen as two. 

Disc or Optic Disc. The head of 
the optic nerve. 

Ecrropion. Eversion of an eyelid. 

Emeo.ism. Obstruction of an 
artery by an embolus, 7. e., a 
small particle of fibrin or other 
material brought by the blood 
stream from another organ. 

Empuysema. Air in tissues which 
do not normally contain air or 
an excess of air in structures 
which do ordinarily have air. 

Enpocaroitis. Inflammation of the 
lining membrane of the heart. 
Heart disease. 


ENTROPION. Inversion of the eye- 
lid. 

ENucLEATION, Excision of the eye- 
ball. 


Etrumorw Sinus. The cavities or 
air cells within the ethmoid 
bones, behind the bridge of the 
nose. 

Excitinc Eye. In sympathetic oph- 
thalmia, the injured eye from 
which the irido-cyclitis is trans- 
ferred to the uninjured eye. 

ExopntuaLmos. Abnormal promi- 
nence or protrusion of the eye- 
ball: proptosis. 

ExtTerNAL Recrus Muscie. One 
of the six extrinsic muscles of 
the eye; it moves the eye out- 
ward towards the temple. 

Extrinsic Muscies. The six mus- 
cles which move the eye, name- 
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ly the four recti and the two 
obliques. 

Eyecrounpbs. Fundi or interior of 
the eyes, i. e., optic nerves, re- 
tina, etc. 

FatsE Projection. The seeing of 
objects in positions which they 
do not occupy, i. ¢@., in false 
position. 

FamiLiaL Disease. A disease af- 
fecting several members of a 
family. 

Fire_p oF Viston, The space in 
which a person can see while 
the eye is fixing or gazing stead- 
ily at a target in the direct line 
of vision: peripheral or indirect 
vision: the vision of the retina 
other than that of the macula. 


Fovea CENTRALIS. The small de- 
pression in the macula opposite 
the visual axis: the point of 
sharpest vision in the eye. 

FILTRATION ANGLE. The opening 
at the junction of the cornea 
and iris through which the 
aqueous humor leaves the an- 
terior chamber to enter the 
general circulation. 


Fiuctuation. The wavy motion 
produced when a structure con- 
taining fluid is tapped between 
the fingers: the sensation felt by 
the finger tips when touching a 
part containing fluid. 

Fovea CenTrRALES. A tiny pit in 
the macula representing the 
point of most acute vision in 
the eye. 

Frontay Sinus. The cavity with- 
in the frontal bone back of the 
eyebrow. 

Funpvus; PLurat Funni. The eye- 
ground or back of the interior 
of the eye: the interior of the 
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eye as seen with the ophthalmo- 
scope. 

Fusion Facutty. The ability of 
the brain to combine the image 
of one eye with that of the 
other to make a single image. 

GxLaucoMa. A disease of the eye 
characterized by increased in- 
traocular pressure: hardening 
of the globe. 

Guoma. A malignant tumor of 
the eye, the brain or spinal cord. 

GoNORRHOCAL OPHTHALMIA. In- 
fection of the eyes of the new- 
born due to gonorrhoeal vagi- 
nitis in the mother: ophthalmia 
neonatorum. 

Herpes ZosTER OPHTHALMIcus. A 
painful eruption of vesicles 
around the eye. 

HorpEoLuM. A stye. 

Hyperope. A farsighted person. 

Hyperopia. Far sightedness: a 
short eyeball which causes rays 
of light from a distant object to 
focus behind the retina. The 
opposite condition of myopia. 

HYPERTENSION OR ESSENTIAL Hy- 
PERTENSION. High blood pres- 
sure due to disease of the 
arteries, kidney and heart. 

Hyporyon or Hyporyon KERA- 
Titis. Inflammation of the cor- 
nea with the formation of pus 
in the anterior chamber. 

HystericaL AmBiyopia. A form 
of temporary blindness occur- 
ring in hysteria. 

IMMATURE CaTARACT. Partial cat- 
aract: unripe cataract: cataract 
not ready for removal. 

INNERVATED. Supplied with a nerve. 

INFERIOR OpsiiguE Muscie. One 
of the six extrinsic muscles of 
the eye; it moves the eye up and 
out and rotates it outward. 
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INFerRIon Recrus Musc.ie. One of 
the six extrinsic muscles of the 
eye; it moves the eye down. 

INTERNAL Rectus Musc te. One of 
the six extrinsic muscles of the 

eye; it moves the eye inward 
towards the nose. 

INTERSTITIAL Keratitis. A form of 
inflammation of the cornea in 
which the entire cornea is hazy, 
mostly due to hereditary 
syphilis. 

INVAGINATE. To ensheath. 

IrtwectoMy. The cutting out of a 
part of the iris. 

Irmocyc itis. Inflammation of the 
iris and the ciliary body. 

Irts. The colored circular tissue 
between the cornea and the lens, 
having a central opening, the 
pupil. 

KERATITIS. 
cornea. 

KeraTomaLacia,. Degeneration 
and softening of the cornea. 

LACRIMATION. Excessive secretion 
of tears. 

Lens. Glass for the refraction of 
light, as eyeglasses. The crystal- 
line structure between the iris 
and the vitreous. . 

LreucoMa or Leukoma. A whitish 
opacity of the cornea. 

Licut Perception, The ability to 
distinguish between light and 
dark. 

Limsus. The junction of the cor- 
nea and the sclerotic or white 
of the eye. 

Locomotor ATAXIA. Tabes: a dis- 
ease of the spinal cord charac- 
terized by unsteady gait and 
loss of light reflex (Argyll-Rob- 
ertson pupils). 

Loupe. A magnifying lens. 


Inflammation of the 


Lugs. Syphilis. 
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Macuta or Macuta LutEa. The 
area of sharpest vision in the 
retina. 

Matar Bone. The cheek bone. 

Meni, i.e. Optic Menta. The tis- 
sues through which light passes. 

MeErtBoniAN GLanps. Sebaceous 
glands of the eyelids. 

MeEtano-sarcomMa, A sarcome 
containing black pigments: a 
particularly malignant type of 
tumor. 

Mippte CraniA Fossa. The mid- 
dle depression in the base of the 
skull for the lobes of the brain. 

Monocutar. Relating to one eye 
as opposed to binocular which 
involves both eyes. 

MuttIPce Sctierosis. A disease of 
the brain and spinal cord. 

MuscaeE VottranTEs, Fine floating 
specs before the eyes without 
visible structural changes in the 
vitreous or other parts of the 
eye. 

“Mutton Fat” Spots. The exu- 
date in iridocyclitis which re- 
-sembles drops of mutton fat 
when seen through the cornea. 

Mypriatic. A drug which causes 
dilatation of the pupil such as 
atropine or homatropine. 

Myope. A nearsighted person. 

Myopta. Nearsightedness: A long 
eveball which causes rays of 
light from a distant object to 
focus in front of the retina. 

Nesuta. A faint, grayish opacity 
of the cornea. 

NetssEr BACTERIA OR Cocct. Go- 
nocci or the micro-organism 
which causes gonorrhoeal in- 
fection. 

Nevuritis or Optic Nevuritis. In- 
flammation of the optic disc or 
head of the optic nerve. 
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New Growtn. A tumor. 

Nopat Point. The optical center 
of the eye; a point near the pos- 
terior pole of the lens; the point 
where convergent rays intersect 
the optical axis of the eye. 

Nystacmus. An oscillatory move- 
ment of the eyeball. 

OccipitaL. Relating to the occiput 
or back of the head. 

OccIPITO-FRONTALIs Muscie. One 
of the muscles of the scalp 
which moves the forehead. 

Occupation Neurosis. A func- 
tional disturbance affecting cer- 
tain muscles as a result of a par- 
ticular occupation. 

Ocuuist. A physician who special- 
izes in diseases of the eye: an 
ophthalmologist. 

OcuLo-mMotor Nerve. The third 
cranial nerve which supplies the 
superior, inferior and internal 
recti and the inferior oblique 
muscles as well as levator pal- 
pebra superioris. 

OEDEMA. Puffiness due to the in- 
filtration of serum. 

OPHTHALMIA NEONATORUM. Gon- 
orrhoeal inflammation or infec- 
tion of the eyes of the new born 
from the vagina of the mother. 

OpxTHaLMoscope. An instrument 
for visually examining the in- 
terior of the eye. 

Optic Atropuy. Degeneration of 
the optic nerve. 

Optic CommissurE. The union 
and crossing of the optic nerves. 

Optic ForAMEN. The opening in 
the bony eve socket for the en- 
trance of the optic nerve. 

Optic Nerve. The nerve of sight: 
the second cranial nerve. 

Optic Nevritis. Inflammation of 
the optic nerve. 
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OptictAN. One who makes and fits 
lens. 

OptToMETRIST. One who measures 
the range of vision, particularly 
for the lenses. 

Orsit. The bony cavity contain- 
ing the eye: the eye socket. 
Ora SERRATA. The jagged termi- 
nation of the retina where it 

joins the ciliary body. 

ORBICULARIS OR ORBICULARIS PAL- 
PEBRARUM. One of the muscles 
which closes the eyelids. 

OrTHOPTIC TRAINING. Muscle ex- 
ercises for the correction of 
squint. 

Osterris. Inflammation of bone. 

PaLpaTE. To examine by touch. 

PaLPEBRAL. Relating to the eyelid. 

Pannus. The infiltration of the 
cornea with bloodvessels. 

PANOPHTHALMITIs. Inflammation 
of all parts of the eye. 

Papitta. The optic disc or optic 
nerve head. 

PAPILLEDEMA. Inflammation of the 
optic disc: swelling of the pa- 
pilla. 

Papi.uitis. Inflammation of the 
optic nerve head. 

Paresis. Partial paralysis. 

PaTELLAR Fossa. A shallow de- 
pression in the anterior surface 
of the vitreous where the pos- 
terior surface of the lens rests. 

PERIPHERAL Vision. The field of 
vision outside of central vision: 
the vision of the retina outside 
the macula. 

PERIOSTEUM. Fibrous membrane 
covering the surface of bone. 
Perimeter. An instrument for 
measuring the field of vision. 
PuysIoLocicaL Cur or ExcAvATION. 
The normal depression in the 
optic disc produced by the 
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spreading out of the optic nerve 
fibers. 

Puotopuosia, Intolerance of light. 

Prat SHEATH OR MemBrANE. The 
fine network covering the brain, 
spinal cord and optic nerve 
trunk: the pia mater of the 
brain: the innermost of the 
three coverings of the brain. 

PIGMENTARY DEGENERATION OF THE 
RetINA. Retinitis pigmentosa, a 
congenital form of night blind- 
ness. 

PrtocarPin. A drug used in oph- 
thalmology to contract the pupil 
and to reduce intraocular ten- 
sion. 

Pink Eye. A contagious inflam- 
mation of the eyes. 

PoLycyTHEMIA. A disease of the 
blood characterized by an ex- 
cess of red cells. 

PosTERIOR CHAMBER. The space 
between the iris and the crystal- 
line lens where the aqueous hu- 
mor is formed. 

Prose. A slender, flexible rod for 
exploring or opening a channel. 

PROLIFERATION. The formation of 
new tissue by increase of new 
cells. 

Proptosis. Falling down: protrud- 
ing: exophthalmos. 

Prosis. Drooping of the upper lid. 

Puncta. Small openings on the 
inner surface of the lids at the 
nasal angle leading into the lac- 
rymal ducts. 

Rect Muscres. Four of the six 
extrinsic muscles of the eye, 
namely, the internal, external, 
superior and inferior rectus 
muscles. 

REFLEXES, Automatic acts: those 
not controlled by the will: thus 
when the eye is exposed to light, 
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the pupil contracts, this act be- 
ing known as the pupillary light 
reflex. 

REFRACTION. The optical adjust- 
ment of the eye when in a state 
of rest or the ability of the eye 
to bring parallel rays to a sharp 
focus on the retina. 


Retina, The thin nerve membrane 
by means of which we see, be- 
ing an expansion of the optic 
nerve. It lies between the vitre- 
ous and the choroid. 


RetiNoscope, An instrument for 
measuring the refraction: a mir- 
ror used for throwing light into 
the eye to measure optical errors. 

RETROBULBAR NEvRITIS OR RETRO- 
BULBAR Optic Neuritis. Inflam- 
mation in the orbital part of the 
optic nerve, i.e. the portion of 
the nerve outside of the globe 
or eyeball. 


RoENTGENOGRAM,. An X-ray pic- 
ture or film. 

Saint Vitus Dance. Chorea. 

Sarcoma. A malignant tumor. 

SCINTILLATING SCOTOMA. F littering 
blind spots. 

ScLera. The white, fibrous coat of 
the eye. 

ScLERAL ForaMEN. The opening 
in the sclera for the entrance of 
the optic nerve. 

Scotoma. A spot in the visual field 
in which there is no vision: a 
blind spot. 

SEBACEOUS. Fatty, oily. 

SENILE CATARACT, Clonding of the 
crystalline lens in persons of 
middle or old age. 

SEPTICEMIA. Blood-poisoning. 

SEPTUM OrBiTALE. The anterior 
fascial wall extending from the 
orbit to the tarsi. 
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SEQUELAE. Disease conditions fol- 
lowing an attack of disease, and 
dependent upon it. 

S1cmoi. Shaped like an S. 

Sicn. A physical evidence of dis- 
ease as opposed to a symptom, 
which is a subjective sensation. 

SINUSES OR Accessory Nasa SI- 
NusEs. The cavities within the 
bones of the face, i. e. the fron- 
tals, antra, ethmoids and sphe- 
noid. 

SPHENOID Sinus. The cavity form- 
ed by the sphenoid bones be- 
hind the ethmoid cells. 

STATIONARY CATARACT. One which 
does not grow or mature: a cat- 
aract in which the cloudy area 
does not increase or change. 

STRABISMUS. Cross-eye: squint. 

STEREOscoPE. An instrument for 
the fusion of two separate pic- 
tures in such a way as to pro- 
duce a single picture having the 
appearance of solidity and depth. 

SUBCONJUNCTIVAL HEMORRHAGE. 
Hemorrhage beneath the con- 
junctiva or lining of the eyeball. 


SUPERIOR Maxitia, The upper jaw 
bone. 


‘Superior Ositiqgue Muscie. One 


of the six extrinsic muscles of 
the eye; it moves the eye down 
and out and rotates it inward. 


SuPERIOR Rectus Musc te. One of 
the six extrinsic muscles of the 
eye; it moves the eye up. 

SUPPURATION. Pus formation. 

SYMBLEPHERON. Adhesion of the 
eyelid to the eyeball. 

SYMPATHECTOMY, Operation for 
removal of nerves to the abdom- 
inal organs and blood vessels. 

SYMPATHETIC OPHTHALMIA, The 
occurrence of irido-cyclitis in 
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one eye after an attack of the 
same disease in the other, 
brought on by an eye injury. 

SYMPTOM. A subjective sensation 
or manifestation of disease or 
abnormal condition. 


SynecuiA. Adhesion of the iris to 
the crystalline lens or cornea. 


Tases, Locomotor ataxia, a disease 
of the spinal cord. 


Tarsus oR TARSAL Tissug. The 
fibrous tissue within the eyelid, 
often called the tarsal cartilage. 


TEMPORAL. Pertaining to the tem- 
ples: the outer side or the one 
towards the temple. 

TENon’s Capsu.e. [he connective 
tissue covering of the eyeball. 
TERMINAL VESSELS. Those with- 
out further continuation: end 

vessels. 

THERAPEUTICS OR THERAPY. The 
treatment of disease. 

Turomesosis. The formation of a 
thrombus or blood clot within 
a bloodvessel, usually a vein. 

Tonometer. An instrument for 
measuring the intraocular ten- 
sion. . 

Toxic Amstyopta. A form of par- 
tial blindness due to the absorp- 
tion of poison or toxins. 

- Tracuoma. A contagious form of 
granular conjunctivitis associ- 
ated with scar formation of the 
lids and other serious compli- 
cations. 

TRANSILLUMINATOR. An instru- 
ment for lighting up a cavity by 
a light from the back of same. 

Tricniasis. Inversion of the eye- 
lashes producing irritation of 
the eyeball. 

Trocuuea. The fibrous ring thru 
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which the tendon of the supe- 
rior oblique muscle passes. 

Trocu_ea Nerve. The fourth cra- 
nial nerve which supplies the 
superior oblique muscle. 

TuBERCLES. Small nodules: cho- 
roidal tubercles are small no- 
dules produced by the bacilli 
of tuberculosis. 

Tusu.ar Vision. A narrowing of 
the peripheral field of vision so 
that the patient sees as though 
he were looking through a tube. 

ULcer OF THE Cornea. A loss of 
substance of the surface of the 
cornea: erosion of the cornea: 
necrosis. 

Uvea. The iris, ciliary body and 
choroid. 

Uveitis. Inflammation of the iris, 
ciliary body and choroid. 

VaLvuLarR Disrase. Inflammation 
of the heart valves. Heart dis- 
ease. 

VESTIBULAR Nerves. The nerves 
to the internal ear. 

VisuaL Acuity. Central or direct 
vision for distance and near: 
the vision record which a per- 
son attains on a chart, usually 
Snellen chart. 

VisuaL PurpLe. A pigmentary 
substance in the retina reacting 
to light in such a manner as to 
produce vision. 

VITREOUS OR VITREOUS HUMOR. 
The transparent jelly of the eye. 

Vitreous OpaciTies. Exudates, 
hemorrhage, cysts, or foreign 
substances in the vitreous. 

XEROPHTHALMIA. Dryness of the 
eye. 

XeErosis. Dryness of the cornea. 

ZONULE OF ZINN. The suspensory 
ligament of the crystalline lens. 
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Abscess, 28, 30, 50, 140 
Accommodation, Act of, 35, 37, 67 
muscle of, 43 | 
power of, 45, 105, 109, 169 
Acetylcholine, 63 
Achromatopsia, 124 
Adhesions, 34, 48 
Albinos, 131 
Alcohol, 24, 61, 125, 147, 169 
Amaurotic Cat’s Eye, 152 
Amblyopia, 113, 114, 130, 184 
hysterical, 58 
ex anopsia, 182 
Anemia, 15, 23, 109, 153, 155, 159, 161 
pernicious, 166, 169, 175, 180 
Aneurism, 151 
Angioma, 151 
Anterior Chamber, 27, 31, 33-35, 37, 
86, 92, 94, 165 
Antiluetic Drugs, 18 
Antrum of Highmore, 46 
Apoplexy, 24 
Aqueous Humor, 27, 32-36, 80, 93, 94 
Arachnoid, 42 
Arcus Senilis, 32 
Argyll-Robertson Pupil, 169, 176 
Arsenic Poisoning, 17, 169 
Arteriosclerosis, 16, 23, 90, 161, 170, 
172, 175, 180, 183 
Arthritis, gonorrhoeal, 125 
Associated Movement, 45 
Asthenopia, 109, 110, 153, 158 
Astigmatism, 33, 36, 69, 77, 84, 102, 
103, 105, III, 130, 131, 153 
Ataxia, 17, 115, 131, 132, 169 
Atrophy, 50, 89, 92, 137, 148, 169 
secondary, 171 
Atropine, 102, 113 
Basedow’s Disease, 138 
Belladonna Drops, 113 
Bifocals, 107 
Binocular Vision, 40 
Bitemporal Hemianopsia, 148 
Blackboard Test, 92, 144 
Blackouts, visual, 181 
Blepharitis, 28, 29 


Blindness, 28, 30, 50, 59, 71, 73, 745 775 
78, 81, 83, 91, 94, 97, 101, 108, 
P20, 100) 232) 04s, 192, (1602, 160, 
169, 170, 172, 174, 177 

Central, 39 

night, 33, 134-136 

rapid, 171, 181-183, 185 

total, 86, 89, 137, 175, 180, 184 
Blind Spot, 39, 147 

also see Scotoma 

Blind Stye, 29 

Blinking, 32, 85, 109 

Blood Diseases, 153, 169 

Blood Pressure, 14, 16, 58 

Blood Vessels, 166, 168 

Bluish Sclera, 42 

Bluestone, 97 

Brain, abscess, 16, 170 

disorders, 149, 152, 177 
tumor, 17, 23, 115, 170 

Bright’s Disease, 30, 180 

Burning Sensation, 96, 121 

Burns, 101 i 

Canthus, 31 

Carcinoma, 151 

Cataract, 31, 36, 59, 76, 78, 79, 102, 
III, 130, 155, 165, 168, 174 

capsular, 36 
congenital, 81, 133 
immature, 81 
lenticula-capsular, 36 
mature, 81 

nuclear, 36 
operation, 34, 36, 168 
overripe, 174 

senile, 80 

traumatic, 80 

Cellulitis, 140 

Central Nervous System, diseases of, 
46, 131, 169, 176 

Central Retinal Artery and Vein, 39, 
40, 43 

Chalazion, 29 

Chart Reading, 69, 143 

Chemosis, 121 


Cherry-red Spot, 171 
201 
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Choked Disc, see optic disc 
Choroid, 26, 28, 35, 38-41, 101, 122, 
131, POE, LOZ 174, IS 
sarcoma, 177 
tumor of, 100 
Choroiditis, 161, 175, 177 
Chorio-retinitis, 15, 162 
Ciliary, body, 28, 34-36, 38, 41, 43, 
54, 122, 161 
muscles, 36, 37, 43, 45, 46, 109, 153 
Circulation, disorders of, 23, 152 
Close Work, 110 
focus, 105 
Color Blind, 124, 146 
Color of the Eye, 34 
Color Field Examinations, 146 
Color Vision, 64, 74 
Cones of The Retina, 40 
Congenital Diseases, 152 
Conjugate Movements, 45 
Conjunctiva, 27, 28, 30, 96, 97, 109, 
121 
Conjunctivitis, 30, 109, 119, 120 
catarrhal, 95, 122, 162 
diphtheritic, 95 
eczematous, 95 
follicular, 95 
gonorrhoeal, 95 
rosacea, 95 
tubercular, 95 
vernal, 95 
Consanguinity, 136 
Contact Lenses, 84 
after cataract operation, 84 
Contusions, 161 
Convergence, 45 
Cornea, 27-35, 41, 44, 45, 47, 48, 52, 
53, 69, 72, 79, 82, 83, 85, 86, 89, 
92, 94, 96, 97, 99, IOI, 102, 121, 
130, 141, 165, 173, 182 
Curvature of, 32, 33, 103 
Scars, 53 
spontaneous perforation, 87 
Corneal microscope, 69 
Correction with Glasses, 69, 113 
Cosmetic Effect, 113 
Cranial Nerves, 45, 46 
Credé Treatment, 121 
Cross Eyes, see Strabismus 
Crystalline Lens, 28, 32, 36, 37, 44, 50, 
66, 79, 80, 165, 173 
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loss of elasticity, 105 

Cupping of disc, 92 

Cyclitis, 35 

Dacryocystitis, 31, 116, 117 

Daltonism, 125 

Deaf-mutism, 136 

Deafness, 48 

Deception, 68 

Dementia Praecox, 23 

Depth Perception, 111 

Dermoid Cyst, 140, 151 

Detachment of The Retina, 38, 39, 

80, 81, 94, 147, 162, 177, 182 

Deviation, see Strabismus 

Diabetes, 23, 24, 35, 58, 80, 115, 155, 
~161, 168, 169, 172, 175, 180, 183 

Dietary Deficiency, 28 

Diopters, 105, 168 

Diphtheria, 111, 122 

Diplopia, 45, 50, 74, 151 

Discharge, pus, 17, 96, 130 

Dischromatopsia, 124 

Diseases, blood, 183 
circulatory, 23, 152 
constitutional, 182, 184 
digestion, 152, 160, 167 

Dislocated lens, 34 

Double Vision, see Diplopia 

Drooping Lids, see Ptosis 

Dropsy, 24 

Dryness, 33 

Dura, 42 

Ear, 88, 133 

Electro-magnet, 54, 173 

Embolism, 177, 183 ~ 

Emphysema, 140 

Endocarditis, see Heart Disease 

Enucleation—see Operation - 

Epiphora, 117 

Equator of the Eye, 41, 44 

Erysipelas, 30, 140, 183 

Essential Hypertension, 16 

Esserine, 93 

Ethmoid, 46 

Ethmoiditis, 31 

Eversion of the Lids, 28 

Examinations, objective, 69 
ophthalmoscopic, 25, 92 
subjective, 69 

Excavation of the Disc, 39, 92, 166, 
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Exciting Eye, 85, 86, 87 
Excretory System, disorders of, 23 
Exercises, Eye, 105, 107, 112-114, 154 
Exophthalmos, 139, 140 
Exudates, 16, 35, 40, 85, 86, 113, 161, 
162, 172, 179, 180 
Eye, amblyopic, 113, 114 
deviating, 113 
hyperopic, 106 
myopic, 106 
non-seeing, 113 
pink, 30 
protruding, 103, 139 
squinting, 113 
watery, 117 
Eyeball, long, 103 
short, 103 
Eye Grounds, 14, 16, 17, 25, 58 
Eye Muscles, extrinsic, 28, 42-44, 111 
intrinsic, 35, 43 
paralysis of, 45, 46, 50, 109, 115 
Eye Spud, 53 
Eyestrain, 28, 37, 109, 153, 158, 159 
Familial disease, 131 
Farsightedness, 32, 69, 103, 105, III, 
130 
Fascia, 46, 47 
Female Generative Organs, disorders 
of, 23 
Fibroma, 151 
Fields of Vision, 17, 74, 92, 125, 134, 
137, 143, 144, 146, 149, 160, 184 
Film over the Eye, 79 
Filtration Angle, 34, 93 
“Fix”, 130 
Flames, Snowflakes, Stars, 179, 180 
Flashes, 160, 163 
Focus, 32, 36, 37, 103,: 105,112, 130, 
131 
Follicles, 97 
Foreign body, 33, 52-54, 85, 86, 173 
Fovea Centralis, 39, 40, 166, 167, 171 
Friedreich’s. Ataxia, 17, 131 
Frontal bone, 46 
Functional Disturbances, 181 


Fundus, Optic, 25, 64, 69, 86, 165, 


167, 170 
Fusion, 111, 112, 114 
center, 113 
Gallstones, 24 
General Paresis, 115, 170 
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Glands, pituitary, 148 
lymph, 43 
sebacious, 29 
Glare, of snow, 181 
Glass Blowers, 80 
Glass Eye, 82, 83 
Glasses, 105-109 
“rest”, 109 
tinted, 109, 110, 114, 154 
Glaucoma, 15, 34, 35, 37, 42, 72, 80, 
81, 89, 90-94, 147, 162, 163, 166, 
172, 174, 175, 177, 183 
Glioma, 151, 152, 177 
Globe, 27, 43, 54, 84 
Goiter, exophthalmic, 138 
Gonorrhea, 30, 35, 50, 118, 120-123, 
130 
Gout, 35, 153, 161 
Granules, 96 
Grave’s Disease, 138 
Green-blind, 125 
Grippe, 183 
Guards and shields, 52 
Halos, colored, 89, 91, 162 
Hand Movements, 65 . 
Headache, 17, 72, 77, 88, 109, 153- 
156, 158, 159, 170, 179, 182, 183 
Heart, disease of, 16, 24, 30, 58, 166, 
171, 172, 150,- 183 
Hemophilia, 23, 180 
Hemorrhage, 14, 40, 50, 172, 175, 177, 
179, 180 
Cerebral, 115 
In the newborn, 182 
retinal, 81 
subconjunctival, 30 
vitreous, 167 
Hereditary, disease, 135 
malformations, 23, 30, 37 
Herpes Zoster Ophthalmicus, 29, 30 
Heterophorias, 154 
History, 163 
Homatropine, 167 
Hordeoli, 28, 29 
Hormones, 137 
Hyaloid, 38 
Hyperopia, 32, 69, 94, 103, 106, 153 
Hyperthyroidism, 139 | 
Hypopyon, 31, 35 
Hysteria, 23, 58, 73-75, 109, 147, 159, 
167, 184 
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Idiocy, 23 
Image, double, 115, 154 
false, 115 
virtual, 103 
Indigestion, 183 
Inequality of the Eyes, 111 
Infection, 23, 86, 97, 115, 169, 188 
Inferior Oblique Muscle, 43, 44, 45 
Inferior Orbital Fissure, 46 
Inflammation, 31, 86, 91, 96 
Infraorbital Artery, 46 
Injuries, 46, 52, 54, 59, 80, 82, 85, 86, 
IOI, 115, 129, 140, 161, 163, 180, 
181 
penetrating globe, 54 
Insanity, 136 
Insular-sclerosis, 132 
Intermarriage, 135 
Interstitial Keratitis, 33, 48 
Intestinal Worms, 24 
Intracapsular, Method, 81 
Invisible Glasses, see Contact Lenses 
Iridectomy, 94 
Irido-choroiditis, 162 
Irido-cyclitis, 35, 37, 54, 80 
Iris, 27, 30, 33-36, 41, 45, 48, 54, 86, 
89, 101, 102, 122, 131, 161 
Iritis, 34, 35, 50, 162 
Itching, 28, 96 
Jaundice, 23 
Keratitis, 33 
interstitial, ror 
Keratoconus, 84 
Keratomalacia, 33 
Kidneys, 58 
disturbances, 152, 153 
Klebs-Loefler Bacteria, 120 
Kneejerks, 72, 169 
Koch-Weeks Bacillus, 30, 120 
Laboratory Findings, 163 
Lacrimal, apparatus, 31, 32, 117 
bone, 46 
AUCH 2%, (31s 3 2 ay TE 
gland, 27, 31, 46 
Sac, 31, 117 
Lamina Cribrosa, 41, 42, 92 
Lashes, 28, 97 
malformations of, 28 
Lead Poisoning, 169 
Lens, 33-38, 41, 81, 85, 101, 102 
capsule, 36 
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curvature, 36 
dislocation of, 37 
Lenses, biconvex, 79 
concave, 102, 106 
condenser, 69 
contact, 81, 84 
cylinder, 105 
plus, 69 
minus, 106 
rest, 109 
tinted, 109 
Leucoma, 35 
Leukemia, 23, 180 
Levator Palpebra Superioris, 43, 45 
Lids, 17,27, 48, 97, 121,153 
drooping, 84, 86 
everted, 43, 84 
granular, 95 
infection of, 109 
inverted, 28 
paralysis of, 18 
spasm of, 71 
swelling of, 29 
Light, intolerance of, 96 
reaction to, 92 
Light perception, 65 
Limbus, 32, 35, 41, 44, 94 
Lipoma, 151 
Liver, diseased, 24 
“Living Eye”, 100 
Locomotor Ataxia, 23, 169 
Loupe, 53, 101 
Luxation of Lens, 37 
Lymphoma, 151 
Macula, 39, 121, 130, 133, 144, 166, 
167, 171, 173, 180 
Magnifier, 89 
Malar Bone, 46 
Malaria, 24, 161, 169, 175, fe 
Malignant Diseases, 140, 151, 152 
Mastoiditis, 170 
Maxillary Sinus, 46 
Measles, 30 
Meibonian Glands, 29 
Melano-Sarcoma, 140 
Meningitis, 23, 25, 26, 30, 115, 169, 170 
Menstruation, 15, 72, 161 
Mental disorder, 23, 48 
Microphthalmos, 83 | 
Migraine, 88, 147, 156, 158, 160, 167, 
183 
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Military Tests of Vision, 68 
Monocular Individual, 112 
Mucous Membrane, 30, 97 
Miiller’s Muscle, 43 
Multiple Sclerosis, 23, 115, 131, 170, 
177 
Muscae Volitantes, 38, 160 
Muscular Imbalance, 109, 154, 155, 
159 
Myopic Conus, 168 
Myopia, 38, 80, 94, 105, 106, 131, 135, 
139, 156, 160, 167, 168, 182 
progressive, 108, 177 } 
Nasal, 40, 41, 46 
angle, 31 
field, 92, 145 
Nausea, 159, 183 
Near Point, 105, 106 
Nearsighted, 69, 84, 103, 105, 106, 
III, 130 
Nebulae, 33 
Nephritis, 16, 170, 172, 177, 180, 183 
Nervous diseases, 109, 131 
Nervousness, 152 
Neuralgia, 88, 183 
Neurasthenia, 109, 158, 159 
Neurologist, 15, 16, 144 
Nightblindness—see Blindness 
Nodal Point, 65, 66 
Nystagmus, 17, 121, 130, 131 
coal miners’, 132, 133 
Obesity, 136 
Occipito-Frontalis Muscle, 43 
Occlusion of The Central Artery, 
171 
Oculist, 13 
Occupational Diseases, 132, 133 
Ocular Fatigue, 109 
Ocular-Motor Nerve, 45 
Oedema, 30 
Opacities, 33, 36, 81, 86, 97, 121, 165, 
168, 180, 182 
Opaque Shield, 114 
Operation, cataract—see cataract 
decompression, 170 
enucleation, 54, 87, 100, 140 
glaucoma, 94 
strabismus, 113, 114 
transplant, 102 
Ophthalmia, Egyptian, 95 
Ophthalmia, Neonatorum, 120, 130 
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Ophthalmic Artery, 46, 166 
Ophthalmic Vein, 46, 166 
Ophthalmologist, 13 
Ophthalmometer, 69 
Ophthalmoscope, 54, 58, 60, 72, 89, 
107, 143, 164-166, 173 
Optometrist, 13 
Optic Atrophy, 15, 91, 131, 141, 171, 
176, 177 
primary, 171 
secondary, 171 
Optic Chiasm, 43 
Optical Center, 65 
Optic Discs, 16, 17, 38, 39, 60, 92, 
137, 166, 168, 171, 173 
choked, 42, 170 
cupping, 172 
Optical Errors, 69, 105, 109, III, 112 
Optic Foramen, 42-44, 46 
Optic Nerve, 27, 38-42, 46, 47, 60, 62, 
T2190, O15) 925 TOL, 1245825230, 
141 
atrophy, 175, 178, 183 
intracranial portion, 43 
pallor, 60 
severance, 169 
sheath, 28 
trunk, 43 
Optic Neuritis, 25, 177, 184 
retrobulbar, 62, 132 
Optician, 13 
Optics, 106 
Ora Serrata, 35, 39, 41 
Orbicularis Muscle, 43 
Orbit, 27, 28, 31, 42-44, 46, 140 
Orbital Fat, 28, 42, 46 
Organic Maladies, 152, 181 
Oscillation, see Nystagmus 
Osteoma, 151 
Pain, 33, 48, 52, 86, 88, 91, 93, 94, 96, 
109, 121, 158, 173, 183 
Painless, 173, 175, 177, 178 
Pallor, 64, 183 
Palming System, 106, 107 
Palpation of The Eye, go 
Palpebral Aperture, 43 
Pancreas, 180 
Pannus, 97 
Panophthalmitis, 122 
Papilla (also see Optic Disc), 39, 92, 
166 
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Papillitis, 170 
Papilloedema, 170, 171 
Paralyses, 115, 132, 177 
ocular motor, 45 
Paranoid, delusions, 176 
Paresis, 115, 170 
‘ Patella Fossa, 38 
Pathogenic Bacteria, 53 
Pathology of the Eyes, 14, 27 
Penicillin, 119, 122 
Perimetry, 147 
Perimeter, 92, 143, 144, 149 
Periosteum, 46 
Periostitis, 140 
Photophobia, 35, 109, 131 
Photopsia, 162 
Physiological Cup, 39, 92, 166, 172 
Pia, 42, 43 
Pigment, 34, 35, 40-42, 131, 137, 168 
Pilocarpine, 93 
Pituitary Brain Tumors, 143, 148 
Poisoning, 23, 111, 169 
drugs, 115 
food, 115 
tobacco-alcohol, 124, 125, 147 
wood alcohol, 183 
Plus, 106 
Pneumonia, 25 
Pneumoccocci, 30, 120 
Posterior Chamber, 34, 35 
Posterior Pole, 39, 41, 42, 113, 130, 
166, 180 
Presbyopia, 37, 105, 106, 107 
Pressure, intraocular, 89, 92, 170 
blood, 183 
Prisms, 76, 154 
Projection, faulty, 45, 115 
Prophylactic uses of Glass, 109 
Protective Goggles, 52 
Ptosis, 30, 43, 45, 50, 97, 
Pulley Muscle, 44 
Pulsation of Vessels, 164, 166 
Puncta, 31, 43 
Pupil, 27, 34, 35 
adhesions, 86 
Argyll-Robertson, 169, 173 
consensual reaction, 71 
dilated, 167 
fixed, 34, 50 
irregular, 48, 85, 86, 122 
reaction to accommodation, 71 
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reaction to light, 71 
unequal, 71 
Purulent Inflammation, 30 
Radium Therapy, 17 
Red-Blind, 125 
Reflexes, 25, 58 
increased, 139 
tendon, 72 
Refractive Errors, 29, 69, 105, 109, 
thr, 112, 119) 30) 233, 153-155, 
159, 160, 182 
Refractive Powers, 37, 44 
Retina, 14, 27, 28, 32, 33, 36, 38, 40, 
41, 72," 10%, “103; 109).1r gees, 
134, 151, 161, 164, 165, 178, 182 
arteries of, 166, 179 
veins of, 166, 179 
Retinitis, 175 
Retinitis Pigmentosa, 13 Ss 137/447, 
148, 177, 180 
Retinoscope, 69, 107 
Retrobulbar Optic Neuritis, see 
Optic Neuritis 
Rheumatism, 35, 115, 123, 153, 161, 
183 
Rods in The Retina, 40 
“Roller Forceps”, 97 
Rosacea, 101 
Sarcoma, 151 
“Scanning” Speech, 131 
Scarlet Fever, 30, 111, 183 
Sclera, 28, 32, 41, 42, 44, 94, 166, 
168, 173 
Scleral Foramen, 42 
Sclero-Corneal Margin, see Limbus 
Sclero-Corneal Trephine, 94 
Scotoma, 64, 74, 177 
annular, 137, 147 x 
central, 147 
scintilliating, 160 
Septicema, 35, 180 
Septum Orbitale, 46 
Signs, physical, 163 
occular, 179 
Sight, see Vision 
Shingles, 29 
Sinus, accessory nasal, 88 
antrum, 46 
ethmoid, 46 
frontal, 46, 88, 153 
sphenoid, 46 
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Sinusitis, 139, 153, 156, 183 
Sinus Thrombosis, 16 
Skeleton, disorders of, 23 
Skin Eruptions, 23 
Skull, fractures of, 169, 175, 181 
Slit Lamp, 69 
Snellen Charts, 65, 68 
test letters, 66 
Snow Blindness, 109 
Socket, see Orbit 
Spasmodic Twitchings, 110 
Spectrum, 126 
Sphenoid, 46 
Spinal Cord Disease, 131, 152, 153, 
171, 176 
Spots, 38, 160, 162, 163, 165, 167, 168, 
179 
cloudy, 97 
dark, 183 
subjective, 161 
Squint—see Strabismus 
Staphylococci, 120 
Staphyloma, 121 
Stereoscope, I14 
Strabismus, 45, 50, 74, 84, 105, I11, 
114, 115, 153, 154, 181 
alternating, 112 
operation for, 113 
Streptococci, 120 
Styes, 28, 29, 30 
Sulfa Drugs, 98, 119 
Superior Maxilla, 44, 46 
Superior Orbital Fissure, 46 
Suspensory Ligament, 28, 36, 37, 38 
Sympathetic Ophthalmia, 37, 54, 85, 
86, 87 
Sympathectomy, 16 
Sympathizing Eye, 85, 86 © 
Symptoms, 85, 163, 179, 181 
Synechiae, 34 
Syphilis, 18, 23, 24, 30, 35, 46, 48, 50, 
III, 115, 123, 140, 148 
central nervous system, 176, 183 
hereditary, 33 
Tabes, 115, 175 
Tarsal Tissues, 46 
Tattooing, 82 
Tearing, 28, 35, 76, 109, 117 
Tears, 43, 48, 86, 116, 117 
Teeth, 88 
Temporo-Maxillary Fossa, 46 
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Tenon’s Capsule, 41, 47 
Tension, intraocular, 90, 92, 94 
Terminal Arteries, 39 
Tests, color, 125 
cover, 112, 154 
dark adaptation, 134, 135 
objectives, 68, 69 
screen, 112, 154 
shadow, 69 
subjective, 68, 69, 167 
Thrombosis, 172, 183 
Thyroid, 139 
Tobacco poisoning, 61, 62, 124, 125, 
147 
Tonometer, 89, 90 
Toxic Amblyopia, 62, 63, 147 
Trachoma, 30, 95, 97, 101 
Transilluminator, 151 
Transparent Media, 32, 36, 38, 97, 99, 
165, 182 
Transplants, 100, 101, 102 
operation, 102 
Traumatic Affections, see Injuries 
Tremor, of tongue, 72 
of eyelids, 72, 139 
of fingertips, 72, 139 
Tremulousness of The Iris, 34 
Trochlea, 44, 46 
Tubercular Meningitis, 26 
Tuberculosis, 23, 35, 115, 161, 176, 
180 
Tumor, 16, 100 
benign fatty, 140, 152 
choroidal, 151 
congenital, 152 
intraoccular, 175 
malignant, 177 
Twenty-Twenty, etc., 67, 102, 143 
Typhoid, 25 
Ulcer, creeping, 117 
gastric, 175 
of the cornea, 28, 33, 51, 57, 97; 
IOI, 121, 130 
Ultraviolet, 36, 109, 162 
Urinalysis, 15, 16 
Uveal, 34, 41 
Uveitis, 35, 81, 87 
Valvular Disease, see Heart Disease 
Vaso-Dilators, 137 
Venereal Diseases, see Gonorrhea, 
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Vertigo, 109, 115, 133, 154, 159 
Virus, 96 
Vision, 17, 33, 48, 69, 81, 85, 89, 102, 
106, 132, 152 
binocular, 111 
central, 92, 95, 136 
color, 125 
double, 115 
peripheral, 143 
tubular, 137, 140, 148 
Visual Acuity, 17, 64, 65, 68, 69 
Visual Angle, 65 
Visual Purple, 40 
Vitamin A, 33, 126, 135, 137 
Vitamin B, 62 
Vitreous, 28, 32, 36, 37, 39, 41, 70, 
80, 101, 160, 161, 165, 167 


hemorrhage, 177 
liquefaction of, 38, 168 
opacities, 38, 48, 50, 86, 162 
Vivisection, 187-189 
Vomiting, 159, 183 
Wassermann Test, 18, 58, 176 
Watery Eye, 32 
White of The Eye, 41 
White Patches, see Exudates 
Winking, 72 
Wood Alcohol, see Poisoning 
Woolly Haze, 171 
Xerophthalmia, 33 
Xerosis, 33 
X-rays, 17, 109, 143, 173 
Yellow Spot, 39 
Zonula or Zone of Zinn, 36 
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eT ae SO 








W hai» ces night blindness? 


~ Can cross-eyes be cured without operation? 


How many of these questions 











about the eyes 
‘£ 
can you answer / 


? 


Does intense pain always warn you that you have an eye disease? 
Is persistent headache evidence of eyestrain? 
What's wrong with the “throw away your glasses” theory? 
Does excessive smoking impair sight? What about excessive drinking? 
What is the best first-aid for an injured eye? 

Is color blindness common or rare? Can it be cured? 
What causes “pop eyes’? Can they be cured? 

Does “seeing spots before the eyes” signify anything serious? 
Can anyone wear “contact” lenses? 


What is the effect of blood disease, kidney disease and diabetes on 
eyesight? 
What is the svost frequent cause of sudden blindness? 


Do cataructs hs impair sight? 


What is the effect of inherited syphilis on the eyes? 


Do opticians, optometrists, oculists and ophthalmologists all have 
the same funciion? 


In this fascinating book about the eyes you wii! find complete : 
answers to all these questions, as we!l as many other % 
vital facts about your eyesight. 


